


































Speaking Frankly 


WO YEARS OLD and full of 

trouble. That’s the New Deal, as 
viewed last month: at the annual 
meeting of the U. S. Chamber of 
Commerce. Truly representative of 
business or not (as the Administra- 
tion claimed), the delegates indorsed 
the identical sentiments that a large 
part of business has been expressing 
with increasing volubility during the 
past twelve months. 

The resolutions adopted by the 
Chamber follow closely the recom- 
mendations made at one of the ses- 
sions by Judge C. B. Ames. His 
recommendations were practically 
identical with those of the White 
Sulphur Joint Conference (Chamber 
of Commerce and National Associa- 
tion of Manufacturers) held late last 
year. 

To us the proposals seem liberal. 
They call for: 

Voluntary codes for a_ limited 
period. 

Code rules limited to clarification 
of competitive methods within a par- 
ticular industry. 

Labor sections limited to minimum 
wage rates, maximum hours, pro- 
hibition of child labor. 

Code approval by quasi-judicial 
body, enforcement by judicial process 
(not by bureaucracy or industry). 

Rejection of the Wagner Labor 
Relations Bill. 

Rejection of the 30-Hour Week 
Bill. 

Postponement for thorough ex- 


amination of proposed Social 
Security legislation. 

Rejection of Title II of the pend- 
ing banking legislation. 

No further extension of the powers 
of AAA. 

It is true that these resolutions 
were adopted after belligerence on 
the part of speakers. (It was the 
belligerent speaker, incidentally, who 
received most applause). It is not 
how the thought was expressed—it 
is the thought itself—that should 
count in weighing business opinion. 


Here are convictions representing 
opinion that differs from Adminis- 
tration opinion. Here are definite 
policies that call for a statement of 
Administration policies. Here is 
afforded an opportunity for coopera- 
tion between government and busi- 
ness the better to bring about re- 
covery, toward which both are 
striving. 

With coercive (Blue Eagle) tactics 
repudiated, with class legislation 
(Railway Retirement Act) defeated, 
with code compliance unattainable, 
with labor disappointed and dissatis- 
fied (by 7a), it is time to change 
patient tolerance for the New Deal 
into active support of the program 
that business itself says will give 
business and industry confidence to 
do the things that must be done. 


We THINK it fair to interpret the 
Chamber meeting as a good omen. 
This group was not the beseeching 
group of 1933, or the patient group 
of 1934. It was a group giving 
evidence that business and industry 
have things to do and will do them 
in spite of obstacles, at the same 
time that it is fighting to have those 
obstacles removed. 


Supreme Court Says “Stop” 


JUST as this page goes to press comes the announce- 
ment of the Supreme Court anti-NRA decision. It 
is cause for satisfaction in that it denies the right of 
bureaucratic and dictatorial control over industry. 
Yet it is disturbing because it forces a period of re- 
adjustment, during which labor is likely to be hys- 
terical and the minority group of chiselers will get 


to work. 


It is evident that industry now has the oppor- 
tunity to show that it can solve its own problems of 
fair trade practices and labor relations. Obviously 
it should make no immediate downward revisions 
of hours or wages, or change its collective-bargain- 
ing arrangements with labor. What industry does 
now may have invaluable influerce on later govern- 


mental attitude. 

















Winding armatures for Ford V-8 generators at the Rouge Plant 


This industrial nation of ours must make in order to have. What it makes 
must be produced at the lowest possible cost in order that the greatest num- 
ber of people may share. To make its products at low cost, industry must 
take full advantage of technological developments in methods and equip- 
ment. And in this procedure, it must not fail to deal fairly with its workers 
and its stockholders 
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Industry vs. Dermatitis 


The fight is on. 


Always important, dermatitis 


becomes even more so as more and more states 
make occupational skin diseases compensable 


CIDS alkalis, caustics, oils, 
greases, solvents, and dyes are 
the main causes of industrial skin 
diseases. Dermatitis appears in a 
variety of forms and under a variety 
of names—sugar itch, ink acne, zinc 
pox, rubber itch, and cement itch— 
to mention a few. Within recent 
years, bartender’s eczema has reap- 
peared as a result of contact with 
the highly volatile thinners and sol- 
vents used with nitro-cellulose lac- 
quers, or with “spirits” used in wet 
sanding operations. 

What makes industrial dermatitis 
of importance to manufacturers is 
the growing tendency of state legis- 
latures to make occupational diseases 
compensable. About one-third of 
the states now have laws covering 
industrial diseases in one form. or 
another. In New York State, for 
example, all occupational poisons and 
diseases come within the scope of 
the Workmen’s Compensation Act 
beginning September 1, 1935. And 
even in those that do not, local com- 
pensation boards often put a rather 
liberal interpretation on such cases 
as appear before them. Besides, 
there are plain humanitarian aspects, 
increasingly important in these so- 
cially minded times. 


No. 1 Occupational Disease 


Industrial dermatitis occupies first 
place as an industrial disease— 
roughly half of the cases reported 
in states that make such diseases 
compensable. In six states, occupa- 
tional dermatitis is reported at the 
annual rate of 48 per 100,000 of the 
industrial population. Table I shows 
the number of cases for 1934 in New 
York State listed under the Work- 
men’s Compensation Schedule. And 
Table II shows the number of cases 
in which claims were made for com- 
pensation caused by occupational 
skin diseases during the period, 
1931-1934. The increase is due to 
the fact that certain types have only 
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recently been allowed compensation. 
For one thing, there has been a 
tremendous growth during the past 
decade in the number of industrial 
materials. We have new dopes, sol- 
vents, degreasers, paints, lacquers, 
dyes, synthetic resins, plating solu- 
tions, and industrial cleaners—prod- 
ucts that enhance appearance or in- 
crease durability, or cut the cost of 
manufacture, but are often used 
without health considerations. 


What Causes Dermatitis? 


Almost any foreign substance can 
become a skin irritant if it is in con- 
tinuous contact with the skin. Thus 
soap and water may cause severe der- 
matitis in laundresses. Much de- 
pends upon the relative sensitivity 
of the person. Young people may 
show hyper-susceptibility ; people in 
ill health are also more susceptible 
than others. Particularly suscepti- 
ble are people with pre-existing skin 
diseases, such as acne or seborrhea, 
or parasitic infections like foot ring- 
worm. Excessive sweating causes 
protective fats of the skin to dis- 
solve, and the moisture also tends 
to make dusts cling and become ir- 


Table I 
Dermatitis by Schedule* 
New York State, 1934 


Cause Cases 
MNP ATN 5, oS cc. aos ats an Sones a 
<a cAI aS atc alt emit 1 
UG oe RR ea eek 1 
PMS 8 3 oon ce site’ ad 3 
Wood alcohol................ 3 
Benzene derivatives......... 104 
Nitro-cellulose solvents....... 11 
Formaldehyde............... 1 
MUS gees x 5 25 
Petroleum products.......... 33 
J) ES a re 6 
Dermatitis, acid............. 26 
Dermatitis, alkali............ 154 
Dermatitis, oil............... 92 
Non-schedule............... 132 
INE ook. wi ee ees 32 

OM 6 2k shes 





*Tables prepared by the Division of 
Industrial Hygiene, New York State 
Department of Labor. 


ritative. Excessive oiliness of the 
skin, on the other hand, predisposes 
the individual to the irritative ef- 
fects of various petroleum products. 

Dr. R. Prosser White, British 
authority on occupational skin di- 
seases and author of “The Dermater- 
goses or Occupational Affections of 
the Skin,” divides the causative fac- 
tors into a number of groups, de- 
pending upon specific action: 

Group I. Mechanical and physical 
effects, such as cuts, abrasions and 
effects of heat and cold. 

Group II. Detergents and keratin 
solvents which remove the natural oil 
of the skin and dissolve the outer 
protective layer of horny skin cells. 
Warm water and soap has this effect ; 
also milk alkalis, turpentine, and the 
benzine series. 

Group III. Hygroscopic agents 
and desiccators that abstract water 
from the skin and generate heat in 
forming acids. Potash, soda, glycer- 
ine, calcium chloride, and sulphur 
dioxide are in this class. 

Group IV. Hydrolytic and disso- 
ciation phenomena. Ammonium ni- 
trate, for example, dissociates into 
nitric acid and ammonia. 

Group V. Astringents that pre- 
cipitate proteins of the skin. All 
heavy metallic salts, phenol, formal- 
dehyde, alcohol, and weak acids— 
tannic, picric and chromic—are in 
this group. 

Group VI. Oxidizers, which act 
by their affinity for hydrogen, thus 
liberating nascent oxygen—the ni- 
trates, bromine, and iodine. 

Group VII. Reducers, which re- 
move oxygen, causing in weak solu- 
tion an increase in the thickness of 
the outer layer of skin, and in strong 
solutions shedding of the skin. 
Finely divided metals and sulphur 
dioxide are in this group. 

There are further classifications, 
less obvious and less frequent in oc- 
currence. Many of these groups may 
act in combination, and secondary 
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“Rubber itch,” claimed the worker. 
Actually he had epidermophytosis of 
the hand—ringworm to most of us 
and not an occupational skin disease 





Dermatitis common to workers in oils 
and greases manifests itself in brown 
papillomata as on the hands of this 
oil refinery employee 








factors may make it extremely dif- 
ficult to isolate the offending mate- 
rial. A good example of this is in 
oil dermatitis, which occurs where 
the worker is constantly in contact 
with coolants and cutting compounds, 
or with any petroleum product. A 
wide variety of oils—animal, vege- 
table, and mineral—are used in cool- 
ants, and their action may be pri- 
mary, due to the presence of chemi- 
cal irritants, or secondary in that 
they sensitize the skin to infections 
from other sources. 


Mineral vs. Vegetable Oils 


Mineral oils treated with sulphuric 
acid in the refining process have cer- 
tain organically combined hydrocar- 
bon sulphonates that lodge in the 
pores and irritate the lining cells. 
Oils of the paraffin series also con- 
tain irritants and sometimes cause 
wart-like sores. The best mineral 
cutting oils are made from crudes 
that contain little or no paraffin and 
have been highly refined. Animal 
and vegetable oils, also widely used, 
have a relatively high percentage of 
fatty acid, particularly the cheaper 
grades. These oils also tend to be- 
come rancid from mold and bacterial 
growth. 

Improperly neutralized oils may 
contain free caustic, and soluble oils 
are made so by the addition of caus- 
tic. Unsaturated hydrocarbons and 
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aldehydes have a fat solvent action, 
as well as a dehydrating one, and 
cause cracking of the skin. 


When Skin Is Scratched 


Mineral oils are sterile as they 
come from the refinery, and will not 
support bacterial growth to any ap- 
preciable extent. Animal and vege- 
table oils will. These oils pick up 
germs from the air, such as strepto- 
cocci, and make fine carriers of stra- 
phylococcus, the pus-producing or- 





flammation sets in. No _ bacterial 
infection may have occurred so far, 
but the stage is set for the first 
virulent germ that comes along. 

There are several ways to combat 
oil dermatitis: (1) Buy on specifica- 
tion high-grade oils from reliable 
sources; (2) sterilize cutting com- 
pound; (8) filter to remove fine 
metal particles; (4) use creams or 
ointments before work is started; 
(5) attend in general to personal 
hygiene. 


Two Ways to Sterilize 


Sterilization is attained either 
through the medium of heat or germ- 
icides. In the former method the 
compound is heated to from 140 to 
180 degrees Fahrenheit, and special 
equipments are available for accom- 
plishing this by steam coils or im- 
mersion heaters. Sedimentation 
tanks and filters, of cloth or paper, 
are generally included. 

Sterilization through the use of 
germicides requires no special appar- 
atus, and there is no danger of break- 
ing down some of the vegetable oils 
unstable at pasteurizing tempera- 
tures. A wide variety of germicides 
are available, but fundamentally they 
have phenol as a base or are stand- 
ardized in terms of a phenol coef- 
ficient as to germicidal power. Phe- 
nol in sufficient strength, however, 
to kill bacteria affects the efficiency 
of the compound as a coolant, is 
likely to corrode machine parts. Phe- 
nols may also produce systemic poi- 


ganism in acute dermatitis. The (Continued on advertising page 68) 
skin will ordinarily 
resist these germs, Table Il. Dermatitis by Industry 
but let it be cut New Y 
ew York State 
and scratched by 
metal chips, or be wal 1931 1932 1933 193 4 
. Agriculture..... 11 12 17 24 
inflamed from some 2. Building............. 2 40 #433 ~ 42 
other cause, and its 3. Chemical.............. 2 0624 i 
resistance is nil. ree 53 102 116 125 
Most secondary 5. Electricity. Se wee ae 16 4 19 24 
skin effects are 6. Food. pied WS a ones on 55 81 92 
d — dirt 7. Furniture..... 14 a 8 13 
ee wy 8. Machinery... .. .. 48° 37 + 46 71 
and metal particles 9. Mercantile... .. 22 15 18 69 
getting in the hair 10. Personal......... 17 27 33 50 
follicles and the ne 21 12 19 26 
é 12. Public utilities......... rats 7 5 sed 
miguel) <a 9 24 121* 34 
men with excessive 14. Real estate...... 20 7 18 3 
hair growth are 15. Transportation. .... 16 13 14 21 
more susceptible 16. Miscellaneous......... 1 3 = 9 
than others. Little 17. Industry unknown...... eo 5 pie 3 
black spots first 329 394 565 633 


appear, surrounded 





later by red 
splotches as_ in- 





*Unusual increase due to fact that many Federal workers 
got poison ivy in 1933 
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More Than My Hands Are Needed 


Worker-tool ‘hide and seek’ doesn’t break 


your old production records. 


A plea 


not for more equipment, but for enough 


IXTEEN girls were working in a 

space about the size of a tennis 
court tying up Christmas packages 
with cheap red string. Puzzled by the 
failure of the department to produce 
according to his expectations, the 
manager sent an alert young fore- 
lady from another department to 
see if she could figure out what was 
wrong. Her comment stunned him. 

“There is only one ball of red 
string and one pair of scissors for 
all sixteen girls,”’ she reported. ‘““Why 
not give each girl a ball of string 
and a pair of scissors? To do so 
would cost $3.26. When a girl wants 
the string, as she does five or six 
times daily, she strolls over the de- 
partment locating it, doing a little 
visiting on the side.” Three hours 
later each girl had string and 
scissors of her own. That wasn’t the 
only thing wrong there, of course, 
but it demonstrated an evil common 
in factories today. 


Where’s the Wrench? 


If I had a plant of my own, I be- 
lieve I could effect a nice saving 
by having some one person go 
around to all the workers to see if 
they had the proper equipment 
for handling ‘their jobs efficiently. 
Printers, for the lack of two sizes 
of cheap wrenches, often spend 
minutes looking for one to fit. My 
idea here would be to give each 
printer the four or five little tools 
he needs to make him independent of 
others in his work. Shipping clerks, 
who have to search for the one 
hammer the department has, soon can 
pay for a dozen or so hammers in 
time lost. I know of one office which 
let its typewriters operate with 
many of the letters filled up because 
it was inconvenient for the typists 
to run down the single toothbrush 
allotted for keeping the type clean. 

And in lubrication—a_ bindery 
having’ twelve finishing machines 
was found to have only one small 
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can of lubricating oil. If a press- 
man couldn’t find the oil can in a 
few minutes’ search, he just didn’t 
oil his press. Five oil cans would 
have saved money. 

I know one of the old arguments 
against this idea. The more tools 
you have around, the less respect the 
workmen have for them. And I 





. one ball of string and one 
pair of scissors for sixteen girls 


agree, too. Yet, some place along 
the line there is a compromise and 
an effort should be made to find it. 


Gimme the Tools I Need 


So, when you hire me to go to 
work for you, and I don’t turn out to 
be a world-beater, see if I have 
enough working equipment before 
you get too tough with me. And 
here comes a confession. Don’t ex- 
pect too much from me! I mean I 
probably won’t say anything even if 
I do think I am not properly equip- 
ped. If you want to work on this 
idea you will have to get your super- 
visors interested. I figure you know 
what you are doing, maybe don’t 
want to spend the money. And then, 


maybe I don’t want to cross the fel- 
low over me. 

And while I’m on the subject of 
equipment. I know a printshop 
where the circular saw used for cut- 
ting zincs and electrotypes was 
rarely sharpened and even less fre- 
quently replaced by a new blade. 
When in use high clouds of blue 
smoke would rise 
from it, strange 
singing noises 
would be heard, 
and the sides of 
the blocks would be 
burned a crisp 
brown. Complain- 
ing constantly of 
colors not register- 
ing together, the 
foreman could 
hardly believe the 
dull blade was not 
sawing the cuts 
squarely. Timely 
sharpening im- 
mediately effected 
better register. 

So be sure and 
take good care of 
equipment and tools 
that you do give 
us. But watch us. We don’t go in 
much for reporting things that go 
wrong, figuring we might be over- 
stepping our bounds a little. Keep 
somebody after us! It will pay you. 
Once in a great while one of us 
comes along who sympathizes with 
you and tries to help you keep things 
moving. Then look what you’ll have. 

* 
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I Holding fixture, suitable 
for all sizes of pails, enables 
operator to use both hands 
to smooth rough edges. Pen- 
alty for holding is less out- 
put, more cost 


2 Duplicate drills, twin tote 
boxes make it possible to 
drill two syringe pipes at 
once. Dust is blown off 
while drilling. Chute pro- 
vides drop delivery of work 


Why Get Penalized 


<B Syringe pistons are assembled at this workplace. Lathe 
is mounted endwise and cut in half so operator can work 
with both hands. Parts all within normal grasp area 
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4 Two-handed inspection is no harder, but far more effec- 
tive. Circular workplace, as in all motion-economized work, 
makes job easier. So does drop delivery chute 


> Pre-positioned supply pans enable operator to drill two 
syringe pipes.. Old method (one at a time), 0.12; new 
method (two at once), 0.07 minute. Saving, 41 per cent 


G@ Two pieces picked up simultaneously, placed on fixture 
mounted at proper angle for best vision, rotated slowly to 
observe surface defects, replaced on tray. Better inspection 
at slower speed, yet 50 per cent more output 





7 Operator places piece over four pins, cleans out drill 
chips, at the same time inspecting for length 


for Holding? 


Small plants. big plants, can learn from 
these ‘motion-economized jobs how hands 
that hold are released for more useful work 


WILLIAM R. MULLEE 
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American Hard Rubber Company, Butler, N. J. 





$B Spray test on syringe pipes, two at a time. Oper- 
ator used to hold hose in one hand, apply piece with 
other. Time cut from 0.06 to 0.038, or 37 per cent 
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Skill May Soon Be Scarce 


This concern inventoried its expert help. found 
signs of shortage, revived its apprentice course, 
has supply of potential supervisors coming along 


OW that the smoke of the de- 

pression has begun to clear 
away and we are taking an inventory 
of what we have on hand in the way 
of material, it seems logical to in- 
ventory personnel as well. 

A few months ago, at the Norton 
Company, we did this and found that 
our foremen and machinists were for 
the most part men well along in 
years—some close to the pension age. 
We also recognized that most of the 
applicants for jobs were unskilled in 
machinists’ work or had never ap- 
plied themselves for any length of 
time to a particular training. We 
found also that the most promising 
of the younger men were those who 
had been trained five and ten years 
ago in our apprentice training 
course. 


Apprentice Training Revived 


It was only natural, then, putting 
these facts together—the need for 
men, the realization that good men 
were not available, and the re- 
membrance that the old apprentice 
course furnished machinists of the 
type we wanted—that we decided 
to revive the apprentice course. 

The new training course lasts 
eighteen months. During this time 
the apprentice is assigned to some 
department in our shop. Here he 
receives specific training in some 
branch of machine work, as for ex- 
ample, on the milling machines, the 
boring mills, or in the lathe depart- 
ment. At the end of each working 
day, all the apprentices spend one 
hour in a class room lecture, listen- 
ing to various men in our organiza- 
tion on subjects pertaining to ma- 
chine work. 

Before the course is completed, 
each apprentice spends a few days 
in the other departments in the shop, 
with an opportunity to see the 
various types of machine tools in 
operation, and at least acquire a 
speaking acquaintance with them. 
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An apprentice learns how to run a horizontal boring mill while the fore- 
man stands ready to offer advice and check the work 


However, our real objective is to 
train a man in some one line, the in- 
tention being, of course, to assign a 
man to that same department upon 
the completion of his course. We 
have in mind that the apprentices 
are potential gang leaders, assistant 
foremen, and foremen. 

For the work the boys do in the 
shop, they are paid according to a 
schedule which gives them 25 cents 
an hour at the start and is increased 
3 cents an hour every 15 weeks, with 
the result that when they graduate 
from the course their pay is just 
about at the level of a third-class 
operator in our shop, or about 40 
cents an hour. We believe that the 


boys earn this money by the work 
they do during their eighteen 
months of training. They spend 
some time in the tool crib, part of 
their time as utility men or as 
clerks to the-~ foremen, 
actually working on a machine. 


Cost, $40 a Boy 


Briefly, the lecture work is divided 
into eight subjects — engineering, 
tools, materials, jigs and fixtures, 
planning, methods, inspection, shop 
mathematics. The engineering work 
covers general instructions on how 
to read engineering drawings with 
some practice in the use of drawing 
instruments. We do not expect to 
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make draftsmen of these apprentices, 
but we expect them to have a good 
working knowledge of engineering 
drawings. 

How much does all this cost? Very 
little. We expect the boys will earn 


every cent we pay them: Therefore 
the only cost is the expense of the 
lectures. We do not have lectures 
every week. Probably 50 weeks of 
5 lectures, or 250 lectures in all, will 
cover the necessary ground. These 


Start Them Right 


Classroom instruction—this is a 
class in mechanical drawing— 
rounds out the apprentice course 


lectures are being given entirely by 
men in our own staff; a designer 
from the engineering department 
teaches the boys how to read en- 
gineering drawings, a shop foreman 
gives another subject, and so on. 
The average pay of these men is less 
than a dollar an hour. Consequently 
the total lecture cost would not pos- 
sibly be over $250, and the supplies 
used by the boys are not more than 
$10 each. 

The cost per boy, of course, de- 
pends on how many there are in the 
course, but assuming that we have 
eight of these apprentices in train- 
ing all the time, the cost is some- 
where in the vicinity of $40 per boy. 
We think this is a small price to pay 
in view of the results which we 
expect to attain. 


Every new man at IBM goes to school 


MPLOYEE training takes an 

important place in the activities 
of International Business Machines 
Corporation. It has for years. 
Salesmen, designers, engineers, ac- 
countants, foremen, service men, 
mechanics, clerks—almost everyone 
spends part of his time in school 
acquiring an intensive knowledge im- 
mediately applicable to his job. 

So valuable has the school-in-busi- 
ness been found that the company 
has centralized activities at Endicott, 
N. Y., and built a modern, com- 
pletely equipped two-story school- 
house in order to make its educa- 
tional services more effective. 

When an engineer is hired for 
drafting work he is put through a 
two-year student engineer’s course. 
The course is cooperative — half 
work, half study. The work half 
consists in his being routed through 
the departments of the plant to ac- 
quire a perspective of the entire 
business. The study half gives him 
a course in machine application for 
the sales angle, one in mechanical 
service for the maintenance phase. 
And he gets acquainted with all the 
machines in the line. 

The school helps to determine the 
possibilities of new men as sales- 
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men, engineers, foremen, account- 
ants, service men, or mechanics, and 
eliminates misfits. Such day courses 
last eight to twelve weeks. 

There, also, salesmen are grounded 
in the design, application, service, 
selling methods, and prices of the 
machines in their 
selling range. 

Courses in ac- 
counting are con- 
ducted for office 
workers, shop ac- 
countants, and cost 
clerks. Evening 
sessions twice a 
week for twenty 
weeks supplement 
regular work in the 
office. 

Classes for fore- 
men on manufac- 
turing problems 
and apprentice 
schools are like- 
wise held twice a 
week after work- 
ing hours. 

The  assemblv 
room in this school 
has a ceiling of 
acoustical tile. 
Each individual 


classroom has a conduit chase around 
its walls that can be tapped at any 
point for power at 110-220 volts a.c. 
or d.c. And each room is likewise 
equipped with a loud _ speaker 
through which radio programs or 
lectures in other rooms can be heard. 
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That Sloppy Plating Room 


Need not be sloppy. Packard learns. Which 
seems to leave no exeuse for disagreeable 
working conditions anywhere in the plant 


N INSTANCE of how greatly 
most established procedures can 

be improved was brought out not 
long ago at Packard Motor Car Com- 
pany, Detroit. The plating depart- 
ment, on the third floor of a plant 
building, was considered efficient and 
satisfactory, not only in the minds 
of Packard production men but also 
in their industry. To be sure, it 
contained certain features which 
were not perfect. But then nobody 
loves a plating department. It is 
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pretty generally admitted to be a 
mussy, smelly, sloppy section of the 
plant which is tolerated merely be- 
cause its product is essential. 
Plating tanks leak and drip. They 
always seem to, after the first few 
weeks, no matter how hard anyone 
tries to keep them liquid-tight. The 
tank leakage at Packard was con- 
sidered unpleasant but unavoidable 
—until the engineers discovered that 
it had been doing a lot of major 
damage to the building structure. It 


had softened up a good many yards 
of concrete, had eaten away a part 
of the building reinforcing steel. 
Obviously this had to be stopped. 
Something had to be done about it. 

What was done was to leave the 
department as it was while a new 
home for it was prepared on the 
ground floor. This was set up with 
gutters covered at floor level by 
gratings, the gutters carrying 
streams of water to dilute any corro- 
sive solutions below the danger 
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I New plating depart- 
ment at Packard Motor Car 
Company proves that de- 
cent conditions can be had 
even in the most disagree- 
able phases of modern 
manufacturing. Note gut- 
ters, ventilating ducts, 
raised workplaces 


2 Essential to economical 

operation of this model 
plating room is overhead 
chain conveyor which 
brings work down from 
the metal-finishing depart- 
ment, carries it through 
plating, buffing (shown 
here), and on to final 
inspection 


3 Lighting is excellent 
throughout the plating de- 
partment; it is pluperfect 
in the inspection booth 
where a mixture of blue 
and yellow makes an ab- 
solutely white light in 
which plating defects stick 
out like sore thumbs 





me 


point. The gutters are set just at 
the edge of the aisleways, and the 
floors drain toward them. A con- 
sequence is that no matter what leak- 
age or spillage may occur, the liquid 
is carried away harmlessly, and the 
aisleways are always’ bone-dry. 
Likewise, hoods with ample ducts 
and blowers take steam and vapors 
away so that the air is entirely free 
of the usual fumes. 

Plating tanks and all other equip- 
ment are set well off the floor, which 
permits flushing the floors and pre- 
vents building up heavy concentra- 
tions of acids and other solutions. 
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The tanks are high, averaging 
around 5 feet, so that the additional 
inch required for floor drainage is 
unimportant. The working space 
for the workmen is entirely on slat 
platforms about 30 inches off the 
floor. The arrangement on these 
platforms varies according to the 
operations performed, but in general 
they are built with workbenches at 
the middle, or interior, of the plat- 
form. Along the outer edges, where 
this is desired, are narrow benches 
for temporary handling of parts. 
These are really part of the convey- 
ing system. 


Work comes down from the metal- 
finishing department on the upper 
floors on an overhead chain conveyor, 
which winds snakelike throughout 
the entire department. It is looped 
and twisted, raised and lowered, ac- 
cording to the jobs to be done, 
finally delivering the completed 
plated parts to final inspection. The 
chain carries a wide variety of 
hangers, holders, trays, and fixtures 
to fit the parts handled; many of 
these are two-purpose fixtures for 
added flexibility, such as one that has 
a tray toward the top and a hook 
beneath, permitting its use for either 
very small parts or parts that are 
best handled on hooks. 

The chain conveyor is so routed 
that parts to be plated in motion are 
carried through the tanks for the 
necessary periods, and along the 
working sections of the platforms 
the chain passes just outside, at the 
edge of the aisleway. This is where 
the narrow benches previously men- 
tioned come in handy. A workman 
takes off the chain whatever comes 
to his station, lands it on the narrow 
bench, and works from this small 
stock of material in process. These 
narrow benches are at work level; 
they are likewise at the level 

(Continued on advertising page 66) 
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How Mueh to Buy 


In 10-ton lots? Or a ton ata 
time? No formulas in this method 
of figuring economic quantities 


SAMUEL J. SHAFFER 


Production Manager, The Rome Company, Inc. 
Long Island City, N. Y. 


UYING materials in the most 

economical quantities is one of 
the most vexing problems that con- 
fronts the purchasing executive. 
He is often rightly perplexed when 
attractive discounts on large quanti- 
ties are offered and the possibility of 
carload freight rates appears, for he 





Interest ........ 8% per year 
peormme ........ 10% per year 
Depreciation .... 6% per year 

| ee 24% per year 


This 24 per cent a year, or 2 per 
cent a month, represents the carry- 


Cost of Purchasing 





Lot Size Purchase Price No. of Months’ Carrying True Cost*** 

(pounds) (per 100 Ib.) Supply* Charge** (per 100 Ib.) 
2,000 $8.65 1.3 $0.11 $8.76 
10,000 8.20 6.7 55 8.75 
20,000 7.90 13.3 1.55 8.95 





*At 1,500 Ib. per month 
charge 


realizes the inherent economy of low 
inventories. 

The “economic lots” method offers 
a mathematical solution to the prob- 
lem, but in its complete form this 
method is too complicated, and the 
formidable appearance of the un- 
derlying mathematical principles has 
prevented its broader application. 
However, computations can be so 
simplified that any purchasing execu- 
tive can readily arrive at the approxi- 
mate economical lot for a specific 
purchase. 

In its simplified form, one recog- 
nizes three elements of cost involved 
in carrying inventories: 

1. The interest charge on capital 
tied up in inventory. 

2. The cost of maintaining this in- 
ventory—stockroom rent, light and 
heat, insurance, taxes, supervision. 

3. Depreciation of stock through 
deterioration, spoilage, and obsoles- 
cence. 


How to Figure Carrying Charges 


The exact charges applicable to 
these three elements are open to 
lengthy discussion, but averages of 
the percentages computed by several 
cost accountants are: 
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**At 1% per month 


***Purchase price plus carrying 


ing charge applicable to average in- 
ventory, not to total purchases. 

The purchasing executive, how- 
ever, asks the question: How much 
will it cost in carrying charges for 
the purchases that I make? 

Assuming uniform stock with- 
drawals, the average inventory of 
any item is half of the quantity pur- 
chased. If, therefore, a carrying 
charge of 2 per cent is to be applied 
on average inventory, a charge of 1 
per cent must be assigned to the 
purchase price. 

To take an actual example, a pur- 
chasing agent was planning the 


purchase of a commodity of which 
his plant used 18,000 pounds a year, 


or 1,500 pounds a month. Three 
lot sizes were offered—2,000, 10,000, 
and 20,000 pounds. The freight cost 
was included in all the prices quoted, 
and it appeared at first that the 
20,000-lb. lot was the most eco- 
nomical. 


Cost More to Buy Big Lots 


From the results of the calculation 
made in the table it is seen that it 
was actually costing the company 
20c. a hundred pounds more to buy 
20,000 than to buy 10,000 pounds. 
Under these circumstances, it would 
be far more economical to purchase 
only 2,000- or 10,000-Ib. lots. Since 
the true cost of the two lots is 
almost identical, it is here that the 
judgment of the purchasing agent 
must be relied upon. If it is a com- 
modity that involves much technical 
inspection, or one in which a short- 
age would confuse production sched- 
ules, it would be advisable to pur- 
chase 10,000-lb. lots. On the other 
hand, if it is a standard commodity, 
easily procured and inspected, one 
should purchase 2,000-lb. lots. 

.Therefore, to compare the true 
costs for different-sized lots of stock, 
the purchasing executive takes the 
following steps: 

1. Estimate the number of months 
each lot will last. 

2. Add to the quoted cost 1 per 
cent per month for each month that 
the stock will last. This gives the 
true cost of the lot. 

3. Select the quantity with the 
lowest true cost. Should it be found 
that several quantities have approxi- 
mately the same true cost, select that 
lot which better guards against con- 
tingencies of market, inspection, and 
manufacture. 


New Business Training Plan 


ARLY a score of Buffalo enter- 

prises are cooperating with the 
School of Business Administration, 
University of Buffalo, in a new plan 
for business training that has been 
hailed as an important educational 
development. Not to be confused 
with the cooperative plan (“Co-ops 
for the Shops,” April, page 152), 
this new project consciously employs 
as its model the medical school which 





has so well related medical theory 
with medical practice by means of 
the clinic, the externeship, and the 
interneship. 

Major educational advantage of 
the project is that it will bring the 
student directly into plant and office 
for part of his study, thereby moti- 
vating undergraduate work and 
avoiding the traditional disadvan- 
tages of academic isolation. 
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Do machines 
reduce workers’ incomes? Here are 
the figures for the past 33 years 


OW HAS the machine age af- 

fected employment? Is _ the 
worker getting his fair share of the 
wealth produced by industry? 

Let’s look at the record, as shown 
in Table I. Ever since the machine 
age began in a big way (1899), an 
average of 37.3 per cent of the 
population has been employed. An 
average of 6.8 per cent of the total 
population has been at work in manu- 
facturing establishments. 


Checking the Figures 


The statistics up to 1931 show re- 
markable uniformity. They show 
that as population increased jobs in- 
creased in the same proportion. But 
the low percentage figures for “Em- 
ployed in Factories,” 1931 and 1933, 
cause us to wonder if the chain has 
been broken. To check up, we com- 
pare them with the figures in the 
last column, “Ratio of Factory Work- 
ers to Total Gainfully Employed.” 

By measuring averages for the 33 
years, we find that while total em- 
ployment for the year 1931, com- 
pared with average total employment 
for the 33 years, dropped 9.9 per 
cent, the ratio of factory workers to 
total gainfully employed dropped 13.4 
per cent. But for 1933, total em- 


Jobs and Machines 


L. C. MORROW 
Editor 


lessen employment, 


Table I—Statistics of Gainfully Employed for 33 Years 





Population % (a) Gainfully Ratio of Fac- 

of Employed Persons Employed tory Workers to 

United States in Gainfully % of Total Gainfully 

July 1 Factories Employed Population Employed, % 
1899 74,799,000 6.3 (b) 29,073,000 38.9 15.4 

1904 82,601,000 6.6 

1909 90,691,000 7.3 34,255,000 37.8 18.5 
1914 97,928,000 7.0 37,782,000 38.6 18.1 
1919 105,003,000 8.6 40,282,000 38.4 23.5 
1921 108,197,000 6.4 40,819,000 37.7 15.9 
1923 111,511,000 7.9 42,156,000 37.8 212 
1925 114,826,000 7.3 43,844,000 38.2 18.3 
1927 118,141,000 7.1 45,747,000 38.7 18.1 
1929 121,455,000 7.0 48,830,000 40.2 17.4 
1931 124,070,000 5.2 41,648,000 33.6 15.5 
1933 125,693,000 4.8 38,812,000 30.9 15.5 
Average 6.8 37.3 17.9 





(a)—Findings of National Bureau of Economic Research. (b)—U. S. Census 1900. 


ployment was down 17.2 per cent 
while the ratio of factory workers 
to total gainfully employed remained 
as in 1931—13.4 per cent. 


Perennial Argument 


The net result of this examination 
is to show that the most recent part 
of the record is not long enough to 
constitute a definite sign post. There 
is no more ammunition for the pros 
than for the cons in the everlasting 


Table II—What the Workers Received 
(U. S. Census of Manufactures) 


machine age-unemployment debate. 

Whether or not the worker is get- 
ting his share of the wealth pro- 
duced by manufacture also remains 
to be seen. As shown by Table II, 
for 33 years the worker has received 
an average of 17 per cent of the 
total value of manufactured products, 
40 per cent of the value added by 
manufacture. Has the relationship 
been out of balance for 33 years, or 
is there some natural law by which 
this percentage is 
determined ? 

During the past 
two years there have 





Workers s 
Total Value Received in % been attempts to in- 
Value of Added by Value Added Amount of 0 crease by legislation 
Products Manufacture to Material by Number of Paid Each Added _ Total bh nontibten. of 
(000,000 omitted) (000,000 omitted) Each Worker Workers Worker Value Value propo: 
created wealth that 
1899 $11,407 $4,831 $1,025 4,713,000 $426 42 18 * 
1904 14,794 6,294 1,151 5,468,000 477 41 18 = ee to the 
1909 20,672 8,529 1,289 6,615,000 518 40 17 worker. — 
1914 23,975 9,708 1,408 6,895,000 : = « There is no con- 
1919 62,042 24,809 2,757 9,000,000 : a 
1921 43,619 18,327 2'639 6,944,000 1.181 45 19 clusive evidence that 
1923 60,530 25,846 2,945 8,777,000 1,254 43 18 the country as a 
‘7 =—Ss«TIB 27585 3/304 — l= hh U€hlUlUO! a or 
1927 62,718 b ‘ ,350, : , 
1929 68,453 31,096 3,637 8,550,000 1,318 36 16 off. The experiments 
1931 41,038 19,357 2,975 6,507,000 1,102 37 17 go on. Only time 
1933 31,359 14,610 2,413 6,056,000 869 36 WM will ietienieiiies tite 
Average 40 17 results. 
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Can Your Plant Take It? 


Authentie surveys show that metal-working 


and power equipment is too old. 


Must be 


true of other equipment. How good is yours? 


LEWIS K. URQUHART 
Associate Editor 


IXTY-FIVE per cent of this 

country’s metal- working equip- 
ment is over 10 years old. So re- 
ports American Machinist in its 
third 5-year inventory and ob- 
solescence survey. 

The same percentage of power 
generating equipment is over 10 
years old according to a survey by 
Power (Factory Management and 
Maintenance, January, 1935). 

So what? Simply this: Metal- 
working and power generating equip- 
ment are probably fairly represen- 
tative of equipment as a whole. Ten- 
year old equipment is most likely to 
be obsolete. Any plant with a pre- 
ponderance of obsolete equipment 
can’t produce at low cost. Unless 
production costs are low there can’t 
be low selling prices. Without low 
selling prices distribution will be 
limited. Prosperity never is asso- 
ciated with limited distribution. 

All of which would seem to point 
to the conclusion that individual in- 


dustrial plants—any one and all of _ 


them—should delve into this matter 
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of age-obsolescence. Not limit in- 
vestigation to metal-working equip- 
ment, of course; nor to power gen- 
erating equipment. Find out how 
much equipment of all kinds is 10 
years old, or 15, or 5, depending 
upon the plant’s own conviction as 
to the age-obsolescence relationships 


for specific kinds of equipment. Then . 


find out what’s better to replace the 
old stuff that isn’t doing all that can 
be done in the interest of low-cost 
production. 


Equip and Cash In 


Why bother? is a query that will 
occur to the skeptic. Our conviction 
on that score is that the handful of 
economists who say prosperity has 
begun and nothing can stop its ulti- 
mate arrival are right. On the as- 
sumption that they are, the plants 
that equip now for low-cost produc- 
tion are the ones that will cash in. 
Simple but sound reasoning. 

The American Machinist survey 
indicates that “at present, industry 
is more poorly equipped to manu- 





Time to’ reverse the 
trend. Low-cost pro- 
duction and wide dis- 
tribution cannot be 
had if we continue to 
increase our use of 
old equipment 


facture metal products than at any 
time since the start of the World 
War.” Back of this conclusion are 
three surveys, the first made in 1925, 
the second in 1930. The first survey 
showed 44 per cent of metal-working 
equipment over 10 years old, the 
second 48 per cent. Now 
the 1935 survey has 65 
per cent. 

In making the latest 
survey, study was made 
of 1,345,447 major items 
of machine tools, pres- 
ses, forging machines, 
and welding equipment, of which 
879,522 were found to be over 
10 years old, or “obsolete.” Plant 
service and miscellaneous equipment, 
and foundry equipment were re- 
ported separately, with 52 and 58 per 
cent respectively over 10 years old. 

In its report, the publication 
points out that, in order to maintain 
the present ratio of old to new equip- 
ment,- 336,745 major metal-working 
machines will be needed before 1940, 
indicating a money expenditure of 
$822,500,000. To return to the 1930 
ratio would mean much greater ex- 
penditure. 

Here is deferred buying. Add it 
to the other principal sums repre- 
senting deferred buying in other 
fields and we arrive without diffi- 
culty at the 18 to 20 billions of 
prospective business estimated by 
various authorities. Truly an in- 
spiring picture, and one validating 
the theory that the plant equipping 
now for low-cost production will 
profit when the flood is on. 


Machinery purchases withheld over 
the past five years (survey by the 
Metal and Allied Products In- 
eee eee $18,000,000,000 


Delayed demand for durable goods 
(estimate of Committee for Eco- 
nomic Recovery) . . $49,275,000,000 


Deferred construction of homes 
over the last four years (Henry I. 
Harriman, pages U. S. Chamber 
of Commerce) ... .$8,000,000,000 


To restore by 1940 the 1930 ratio 
(48 per cent) of old to total equip- 
ment in the metal-working indus- 
tries, not including foundry and 
service = (American Ma- 
. $1,377,000,000 


chinist survey) . 
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Quality, But Just Enough 


Two striking examples—one plant tightened 
quality control to make large savings; the 
other eliminated needless early inspections 


H. G. CROCKETT 


Engineering Partner, Scovell, Wellington & Company 


O STRIVE for a very high qual- 
ity of workmanship may be un- 
warrantably expensive, or it may 
be much the more economical policy. 
If a product which is damaged in any 
operation becomes junk or must be 
sold as a second, it usually pays to 
insist upon painstaking workman- 
ship at a low rate of production. 
With other products it is cheaper 
to attain a high rate of production, 
knowing that a high percentage of 
the output will have to be reworked. 
Or there may be instances where de- 
fects caused by rapid production in 
early stages are automatically cor- 
rected by later operations. The 
reader can decide in which class his 
product falls and, through study, de- 
velop means whereby standards of 
workmanship for each operation will 
be kept at the most profitable point. 
The following cases exemplify both 
conditions. 


Case 1—Higher Quality Economical 


A full-fashioned hosiery mill saved 
$49,000 per year by securing better 
workmanship in all operations. 

A newly installed standard cost 
system indicated something wrong in 
the gray goods mending department. 
A comprehensive study was under- 
taken to gain a picture of existing 
conditions. 

The operators in the mending de- 
partment were supposed to search for 
and repair all defects that had de- 
veloped in any of the preceding op- 
erations. They worked on uniform 
piece rates in spite of the fact that 
certain grades of hosiery contained 
only a few defects per dozen pairs 
while the lower qualities contained a 
large number. As a result, soldiering 
was the rule when working on prod- 
ucts having the few defects, in order 
to forestall possible rate cuts. 

On the other hand, a mender stuck 
with a batch having a large number 
of imperfections had to work so 
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rapidly to make a decent wage that 
she failed to find all defects, and 
often imperfectly mended those she 
did find. 


Enter the Super-Inspectors 


After mending, every piece of 
hosiery was inspected. As a check 
on the group of 20 inspectors, sample 
lots were re-examined by five “super- 


class of defect in each style of hos- 
iery. However, there were so many 
standards that it would have been 
impracticable to use them all. There- 
fore they were reduced to a compos- 
ite standard time for an “average” 
defect—that is, one which requires 
an average time to repair. New 
rates based upon these composite 
standard times were substituted for 











inspectors.” 

Both groups of 
inspectors were \ 
aware of the un- 1.20 
fair piece rates for \ 








mending and were 
lenient to the point 
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had to be sold as 
seconds at a much 
reduced price. 

Since the piece 
rates in the mend- 
ing department 
were _ responsible 
for the quality troubles, time studies 
were made on all qualities and 
styles of hosiery to determine how 
much of an operator’s time was spent 
searching for and how much in mend- 
ing each type of defect. 

On the basis of these studies, 
standard times were set for each 


uneconomical. 


30 40 50 §660 70 80 690 100 


Figure 1. Proving that in certain types of manufacture 
too much striving for quality in the early stages may be 
In the rough grinding department of a 
plant that makes forged tools, for instance, the cross- 
over point of maximum labor economy was found to be 
at 30 per cent of perfect product 


the old flat rates. The operatives 
agreed that the new rates were fair 
and permitted proper earnings. 

To keep a watch on quality and to 
collect further data, three controls 
were set up. A “quality tag” on 
which the menders noted the number 
of defects attributable to each manu- 
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facturing operation and the individ- 
ual operator responsible was to ac- 
company each dozen of hose. This 
information was to be entered on a 
“quality tabulation” and then on 
“recapitulation sheets.” 

It was soon apparent from the 
data gathered and analyzed by the 
various controls that too many de- 
fects occurred in the manufacturing 
departments, that menders were lax 
in finding and reporting defects, and 
that there was a wide range in the 
number of defects reported by in- 
dividual inspectors. 


So Standards Were Set 


The information so far gathered 
made it possible to set standards for 
every type of defect in any manufac- 
turing operation. Formerly there 
was an average of eight manufac- 
turing defects per dozen. Careful 
study showed that three defects per 
dozen was a sufficient allowance, be- 
cause about one-fourth of the em- 
ployees had been able to do that well 
without any control. 

An incentive plan for the knitters, 
loopers, and weavers was the next 
step. The new system provided a 
bonus for achieving the specified 
standard of quality and a penalty for 
defective work in excess of these 
standards. Almost immediately im- 
provement was evident, shown by the 
reduction in the number of seconds 
and in the amount of work required 
in the mending department. 

In order to insure that menders, 
out of sympathy for their fellow 
workers, would no longer be lenient 
in reporting manufacturing defects, 
the wage payment plan in the mend- 
ing department was altered to the 
extent that payment was withheld 
whenever an allowed percentage of 
unreported defects was exceeded. 
This at once made a further reduc- 
tion in the amount of defective prod- 
uct sent to the finishing department. 

The final step in quality control 
was to increase the effectiveness of 
the inspection department. The in- 
spection control provided a means by 
which the alertness of each inspector 
in reporting mending faults could 
be determined. Long-term averages 
of the number of defects reported by 
the inspection department and of 
those that got by the inspectors were 
used as the basis. No wide fluctua- 
tions from these long-term averages 
were permitted. 
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With the quality controls in opera- 
tion inspection of each unit of prod- 
uct was discontinued in favor of in- 
spection of sample batches taken at 
random. A test had shown that the 
controlled inspection of part of the 
output was as effective as the former 
uncontrolled inspection. It was found 
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that five inspectors could now do the 
work as well as the twenty-five for- 
merly needed. 

The results of this campaign to 
raise quality not only reduced sec- 
onds from 40 per cent of the total 
production to 18 per cent, but 
brought worth-while dollar savings 
as well. Eliminating twenty inspec- 
tors made a saving of $15,000 per 
year. The composite standards for 
wage payments, while raising indi- 
vidual earnings, saved $10,000 per 
year in direct labor. Improved per- 
formance in the gray goods mending 
department resulted in doing away 
with practically all finished mending 
at a saving of $4,000 per year. By 
improving the quality of production, 
$20,000 per year was saved through 
reduction in the number of seconds. 
The total result was a saving of 
$49,000 per year and much improved 
quality. 


Case 2—Lower Quality Economical 


Reduction of quality standards in 
the early operations of a plant manu- 
facturing forged tools reduced costs 
20 per cent without affecting the 
final quality of the products. 

In the preceding case, seconds were 


caused largely by careless work in 
the early operations. In this case the 
pieces may be far from perfect as 
they leave the preliminary opera- 
tions, yet the finished product will be 
of satisfactory quality. 

Like many others, this company, 
in striving for a perfect product, 
made the mistake of insisting on ac- 
curate and perfect work in all de- 
partments. 


More Rapid Work 


In the rough polishing operation 
the employees attempted to produce 
perfect work. They went to great 
pains to eliminate all kinds of abra- 
sive scratches and slight scale holes, 
none of which would affect the ul- 
timate quality and serviceability of 
the tool, and most of which would 
either be eliminated by subsequent 
operations or covered with paint in 
the finishing process. 

Of course a few kinds of defects, 
if not corrected in the rough polish- 
ing operation, would later require 
repair. A careful analysis of costs 
and time studies was therefore made 
to determine what percentage of de- 
fects resulting from more rapid work 
in the rough polishing operation 
would have to be repaired and at 
what cost; what percentage would 
be correé¢ted automatically in subse- 
quent operations; which minor de- 
fects would be covered up by the 
final coat of paint without harm to 
the product. 


At 20 Per Cent Less Cost 


The purpose of this study was to 
find out whether it would be more 
economical to have the employees in 
the rough grinding operation work 
at the present slow rate and turn out 
perfect work, or have them speed up 
and ignore quality; if the latter, 
just how fast should they work and 
what effect would any given speed of 
production have upon the quality and 
ultimate cost? 

Based upon a large number of time .- 
studies, a chart (Figure 1) was pre- 
pared which showed that if the 
workers relaxed their care so that 
they could achieve higher speed and 
maintain an average of 30 per cent 
of perfect output, the most economi- 
cal results would be achieved. 

This was done, with the result 
that costs of this operation are now 
20 per cent lower than formerly, re- 
pair costs included. 
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Small Business Not 


Down and Out 


Bigness often retards initiative, hinders flexibility 
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In some big plants it takes six months to get an idea to head- 
quarters, six months to get it back approved 


H. P. DUTTON 


Associate Editor 


EARLY half the non-banking 

corporate wealth of the country 
is controlled by 200 large companies, 
according to a recent estimate by 
Berle and Means.” There seems to 
be a general belief that all the busi- 
ness of the country is tending to 
pass into the hands of a few very 
large companies. He would be a 
hardy soul who denied tendencies 
that way, but there are son&e reasons 
to suspect that our national passion 
for bigness may have carried us too 
far in this direction and that, as 
regards the operating unit if not 
the final control, there may in some 
cases advantageously be a decrease 
rather than an increase in size. 


Nice to Be Big 


The big business has power and 
prestige. It can afford equipment 
and service beyond the reach of the 
small firm. To the extent that it 
serves all or a large part of a na- 
tional need, it eliminates costly and 
troublesome duplication of equipment 
and services. The advantages of 
such elimination are so obvious in 
fields such as railroading that we 
have come to speak of these fields 
as natural monopolies. 

Yet even a natural monopoly does 
not seem to have protected the rail- 
roads from painful competition. 

To the man with a small volume 
or inadequate capital, the lack of 
facilities for low-cost production and 


1The Modern Corporation and Private 
Property, 1934. 
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efficient marketing presents a difficult 
and sometimes impossible problem. 
Yet with each addition to volume the 
load of fixed expenses becomes 
smaller per unit, while as size in- 
creases one would look for mounting 
costs, delays, and other disadvan- 
tages inseparable from sheer bigness. 
Anyone who has ever figured eco- 
nomic sizes for manufacturing lots 
will see a close theoretical analogy 
in the trends of operating costs with 
increasing size of plant. 

It was complained by the em- 
ployees of one large corporation that 
it took 6 months to get an idea to 
headquarters and 6 months to get it 
back approved. All too often, ap- 
proval of innovations does not come 
back at all. To many employees of 
large, publicly held corporations, has 
come home the lesson that the inno- 
vator risks much and gains little. It 
is better to play safe. 

While the big organization has 
been deciding whether to enter a new 
field, the small one-man business will 
have gotten into the market and 
established itself, or gotten out with 
the cream of the profit. The small 
business will take and give personal 
attention to orders so small or so 
special that the big industry could 
not afford to touch them. Inertia is 
not a serious disadvantage, perhaps, 
in established staple lines. But it és 
in fast-moving. lines where so often 
the real profits are in specialties. 

For some time rumor has sug- 
gested that a situation of this sort 


existed in the steel industry. The 
corporate statements published in 
Moody’s Manual of Investments were 
turned to for more specific informa- 
tion. Earnings on total assets for 
the 5 years ending with 1931 were 
chosen as the best basis for compari- 
son. Of about 35 steel companies 
listed, 10 had assets over $100 mil- 
lions. One of these companies 
earned 7.8 per cent on total assets. 
The average earnings for the 10 big 
ones were 4} per cent. Some of the 
smallest companies lost money over 
the period. But of the 6 companies 
which earned 10 per cent or better 
on total assets, only one had assets 
over $20 million. Apparently the 
compact smaller company, large . 
enough to be efficient but not too 
large, did get the cream. 

A similar study of automobile 
manufacturers, made snme years ago, 
displayed similar tendencies. At that 
time the biggest companies were 
making their dependable 6 or 7 per 
cent. The smallest were losing, some 
of them heavily, or almost breaking 
even, while the best returns were 
being made by companies with assets 
of $15 to $50 millions. 


Some Fail, Some Don’t 


Every depression sees hundreds of 
men, ordinarily too well paid to risk 
going into business, thrown on their 
own resources and compelled to shift 
for themselves or starve. Some of 
these businesses will be abandoned 
promptly when the old jobs are open 
again. Others will fail. Others will 
certainly be heard from. 

The day of big business is not 
done. But, while in each industry 
the point of size equilibrium will 
presumably be different, there is un- 
questionably in most industries still 
room for the well-managed small and 
medium-sized business. And such 
studies as those here indicated in a 
brief, explanatory way might well 
be carried further by big businesses. 
They might point in the one case to 
the advisability, in some businesses 
at least, of a more decentralized and 
flexible corporate and operating 
structure, one allowing greater op- 
portunity and incentive to individual 
initiative. _And in the other case, 
they might suggest to our lawmakers 
that the tendency toward bigness, © 
viewed with so much alarm in some 
quarters, may be self-correcting. 
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Vaeations with Pay 


For white-collar workers, of course. 


For wage earners? 


Here’s what 


100 companies do about them 


HE POLICY of giving vacations 
with pay to wage earners has 
increased markedly in favor and ap- 
plication during the past year, says 
a report* just published by the In- 
dustrial Relations Section of Prince- 
ton University. New plans have been 
installed by several large and impor- 
tant industrial concerns, and older 
plans have been made more liberal 
or re-established after having been 
discontinued during the depression. 
The tide, in short, seems once more 
to have turned toward an increase 
in number and coverage of plans. 

In order to arrive at an estimate 
of their relative frequency, the Sec- 
tion studied the vacation policies of 
100 manufacturing concerns. All 
give vacations to executive and 
white-collar workers. The table 
shows that 62 gave no paid vacations 
to wage earners, whereas 38 did to 
some or all wage earners. 


More Liberal Than Most 


Two cautions should be sounded 
with respect to the figures in the 
table. One is that the 100 compa- 
nies are undoubtedly more liberal 
than most in their employment poli- 
cies. They are all interested in in- 
dustrial relations and have more or 
less advanced programs in effect. 
The other is that not all the plans 
are as wide in their application as 
they might seem at first glance. In 
those that require long periods of 
continuous service, only a small per- 
centage of the wage earners actu- 
ally enjoy vacations. 

Despite these limitations, however, 
it is evident that a considerable num- 
ber of industrial concerns offer vaca- 
tions to at least part of their wage 
earners and that another consider- 
able group did so before the depres- 
sion and may resume the policy as 
business conditions improve. 

Most liberal type of plan gives 
time off with pay—usually a week— 
after one year of continuous service. 
One of the 17 plans of this type gives 





*Recent Trends in Vacation Policies for 
Wage Earners. 
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a week after six months’ and two 


weeks after a year’s service. Eight 
add a second week after 2, 3, or 5 
years. 

A large group of vacation plans 
require an initial service record of 
more than a year. Obviously, the 
longer this period, the fewer the em- 
ployees who can qualify. For the 
most part the plans offer a week’s 
vacation after 2, 3, 5, and—in one 
case—15 years, and two weeks for 
longer service. 

Some companies schedule vaca- 
tions all at the same time and leave 
only a skeleton force or repair gang 
at work. Advantages are obvious, 


yet of the 100 companies whose va- 
cation policies were examined only 
14 report the shutdown type, and 
only 3 of the 14 pay wage earners 
during the shutdown period. 


Depression to Blame 


Of the 100 companies, 21 gave va- 
cations in the past but no longer do 
so. In all except 3 of these cases, 
it is either definitely stated or evi- 
dent from the date of the suspension 
that the action was caused in part 
or entirely by the depression. There 
is on the other hand a feeling among 
some that with recent decreases in 
the length of the work week, vaca- 
tions for payroll employees are no 
longer necessary. 

Vacation pay for wage earners is 
not as easy to compute as for sal- 
aried employees. The rules for ar- 
riving at the amount differ, but the 
object is to pay as nearly as possible 
the amount the employee would have 
received if he had been working. 

One company puts it this way: 
“Vacation pay for all hourly and 
‘salaried’ wage earners, including 
pieceworkers, shall be based on the 
average weekly earnings, including 
commissions and productive bonuses, 
of the employee for the twelve 
months’ period immediately preced- 
ing the vacation, deducting any pe- 
riods of inactive service of more 
than 30 days, along with the corre- 
sponding benefits or compensation 
received during such periods.” 


Vacations for Wage Earners 


Practices of 100 Companies | 
(a) Give no vacations with pay to wage earners at present and, as far 
as the record shows, have never done sO .......+e.eccsccessesces 28 
(b) Give no vacations with pay to wage earners at present, but did so 





a NN ot ios anions ace eh had Saas wa abe alone 21 

(c) Give no vacations with pay to wage earners except to foremen and 
sometimes to assistant foremen who are usually on the weekly or 
rr ee Or re re Ce er een ae 13 
Total: No paid vacations to wage earners ..........eeeeceeee08 62 

(d) Give vacations with pay to all wage earners who have had one year’s 
ENMU UMD 55 \c doses 40 ss aie a Slate pokes OWI ADI Bese ais 

(e) Give vacations with pay to wage earners with specified service 
records, varying from those with two years’ service to those with 
ID i naib 5p 2400 4 CO6a RS OGRE SOCK bo 8 dR ORS 1 
Total: Paid vacations to some or all wage earners ............... 38 
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Meter Box 
for Hard Service 


J. H. SAUVE, Temiscaming, Canada 


.To protect recording instruments 
that have to be left in damp places 
or where they would be exposed to 
injury we have made up the box 
shown in the illustration. 

Behind the instruments there is a 
shelf running the length of the box, 
which carries the current trans- 
formers, paper rolls, and so on. 
Under the shelf is a tin reflector, 
with a space at the back to prevent 
heating the wood, with four sign 
receptacles holding carbon lamps to 
keep the box dry. The number of 
lamps used depends on the location; 
too much heat will dry up the ink in 
the pens. 

Load leads are brought in through 
holes in the back of the box in line 
with the transformer connection 
blocks. The feed lines to the 
switches come under thumbnuts 
mounted on an insulated board, 
which enable connections to be made 
when the transformers are placed 
outside the box. The secondary 
leads only are brought in to the box, 
and the connections are made to the 
proper screws. 

' The two short-circuiting switches 


the transformer secondaries when it 
is desired to stop the instruments, 
work on them, make connections, or 
short circuit the transformers when 
the double-throw, current-reversing 
switches are manipulated. 

The transfer switch is of the 
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boards; its purpose is to ascertain 
balance of amperage on the three 
phases. 

By means of the special switch it 
is possible to make all of the in- 
struments go to zero at the same 
instant, which is accomplished by 
pressing the plunger down, thus de- 
energizing the current and potential 
coils. This switch is used when 
making tests on equipment where 
other readings such as pressure or 
vacuum are to be taken. 

This box has been used in all de- 
partments of a pulp mill, outside at 
the foot of poles, and in other loca- 
tions, and has always kept the in- 
struments warm, dry, and in good 
condition. 

Mr. Sauve’s contribution has 
been awarded the $10 payment 
offered by the editors for the best 
Operating Short submitted during 
the past month. 


Speed Control by 
Single-Phase Connection 


R, F. EMERSON, Industrial Engineer- 
ing Department, General Electric 
Company, Schenectady, N. Y. 


Some difficulty was experienced in 
getting the desired “slow-down” for 
dumping the buckets of a balanced 
slope hoist used for the disposal of 
waste material in an industrial plant. 
A 50-hp. wound-rotor induction 
motor was used to hoist a full bucket 
while an empty bucket was being 
lowered. When the full bucket 
reached the dumping horns, a block 
of resistance was automatically cut 
into the motor secondary to cause 
the speed to drop to a sufficiently low 
point. 

The operation was satisfactory as 
long as the bucket carried the same 
amount of material. If an empty 
bucket or even a partially full bucket 
were hoisted, the reduction in speed 
was much less than required. This 
resulted in the bucket striking the 
bumper block and taking, as the opera- 
tor expressed it, “terrible punish- 
ment.” On the other hand, an extra- 
heavy bucket load caused a much 
lower speed than normal, and in ex- 
treme cases the bucket would stall in 
a partially dumped position. 

This motor behavior is charac- 
teristic of any wound-rotor induc- . 
tion motor; that is, poor speed regu- 
lation with varying load when re- 
sistance is inserted in the motor 
secondary. To overcome this diffi- 
culty a_slow-speed, squirrel-cage 
motor was coupled directly to the 
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Two shades of light green paint dressed up this toolroom. 
accuracy, efficiency, and neatness among employees rewarded the National 
Electrical Coil Company, Columbus, Ohio. Uniforms for girls helped, too 





Increased 





hoist motor. The new scheme of 
control was to disconnect the hoist 
motor and simultaneously cut in the 
slow-speed motor. 

The speed regulation of a squirrel- 
cage motor under varying load is 
good, varying only 4 to 5 per cent 
from no load to full load. Con- 
sequently, it made no difference 
whether an empty bucket or an extra 
heavy load went into the dumping 
horns; the speed always slowed down 
the required amount, and the bucket 
stopped the required distance from 
the bumper block. 

However, a new difficulty pre- 
sented itself. The control was so 
designed that there was a slight 
time delay between the time power 
was cut off the hoist motor and the 
time the slow-speed motor was con- 
nected to the circuit. It was found 
that this caused the slow-speed 
motor to be connected to the line at 
its maximum torque point, and re- 
sulted in a severe torque “bump” 
which caused a shock to the whole 
equipment. Consideration was given 
to the possibility of inserting 
temporarily in the circuit a buffer- 
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reactor or compensator to reduce the 
torque peak. This would involve the 
purchase of more equipment and re- 
arrangement of the control. 

The problem was finally solved by 
temporarily connecting the slow- 
speed motor to the circuit single- 
phase, and switching to three-phase 
after a time delay had produced a 
sufficient reduction in speed. This 
resulted in reducing the torque peak 
by less than 50 per cent, and removed 
the objectionable shock to the equip- 
ment. At the same time the dump- 
ing operation was performed per- 
fectly after the third phase was con- 


nected. 
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Changed Windows and 
Saved $270 on Lights 


H. O. MAy, Plant Engineer 
Crocker-Wheeler Electric 
Manufacturing Company 

Ampere, N. J. 


When we changed from coal to 
oil firing of our power plant recently 
we wanted to make the power house 
as pleasant a place for work as pos- 





sible. Windows, while we were 
using coal, had to be high up. But 
with the unsightly coal pile gone and 
the conveyors removed we could have 
green lawn around the power house. 
The windows could be lowered so the 
men could look out. 

Some remodeling was necessary 
anyway, so while we were at it we 
lowered the windows. Immediately 
we discovered we could turn out most 
of the lights we had been burning 
and replace others with lamps. of 
lower wattage. Lowering the win- 
dows gave us so much more illumina- 
tion at work areas that we found 
ourselves saving about $270 a year 
on our light bill. And the entire 
remodeling job cost only $300. 


A loudspeaker system to 
transmit orders from the office 
cut out long walks to a speaking 
tube in a Cincinnati warehouse. 


Peg Board and Washers Make 
Handy Inventory Indicator 


J. T. Murray, Murray Machine 
Company, East Cleveland 


Washers piled like poker chips on 
a peg board are the means by which 
we keep perpetual inventory of our 
pipe stock. With outside pipe dia- 
meters indicated along one edge of 
the board and inside diameters 
marked along an adjacent edge, 
steel, aluminum, brass, and copper 
washers are piled to provide a visual 
record of the number of feet in 
stock at any moment. One steel 
washer represents one foot of pipe; 
an aluminum washer, 5 feet; brass, 
10 feet; and copper, 25 feet. This 
method is also adaptable to tool con- 
trol and finished-unit inventory. 
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Indicating Lamps for 
Motor-Driven Pumps 


A. W. REDFERN 
Electrical Maintenance Foreman 
E. I, duPont de Nemours & Company 
Niagara Falls, N. Y. 


Referring to Mr. E. M. Curtis’s 
diagram and article of this title in 
the January issue (page 29), I think 
it is not a safe practice to have a 
feed-back on control wiring. Also 
there should be a safety switch ahead 
of each linestarter. 

Safety should always come first in 
everything, especially in electrical 
wiring, for many deaths are caused 
by voltages. 

Expense of maintenance on equip- 
ment should be considered. Accord- 


ing to Mr. Curtis’s diagram, when 
repairs have to be made the elec- 
trician would have to walk to the top 
floor to unscrew the indicating lamp, 
then back to the first floor to take 
off L1 at No. 7 on the linestarter in 
order to work safely. When re- 
pairs had been made he would have 
to put back L1 on No. 7 in the line- 
starter, then walk to the top floor to 
screw in the indicating lamp before 
starting. So much time lost getting 
ready for repairs would mean great 
production losses. 

Mr. Curtis does not state what 
voltage or how many phases he is 
using, but if, as it appears, his is a 
3-phase circuit, the accompanying 
diagram shows the way I would 
have installed this system. 


Cutting the Cost of Elevator Operation 
J. C. KOVESEN, Belleville, N. J. 


The problem of eliminating the un- 
necessary operation of a 5-ton eleva- 
tor during the night shift was put 
upon me. We were anxious to de- 
termine at what periods the eleva- 
tor was in demand, what loads were 
carried, and what proportion of its 
cost should be allotted to each de- 
partment. 

At first, the elevator operator was 
instructed to record each trip, desig- 
nating the department responsible. 
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A recording voltmeter placed across 
the terminals of the driving motor 
checked this record. The fact that 
the watchman was using the elevator 
all night was brought out in this 
way. 

In order to learn more about the 
loads carried and the volume of traf- 
fic, two recording meters were used 
and the speed of the graph was dou- 
‘bled. A wattmeter was added to the 
motor-generator set. It was now un- 





necessary for the operator to make 
any record, as the voltmeter graphs 
indicated the floors at which the ele- 
vator stopped, and the wattmeter 
graphs showed the weight lifted. 

This method of checking proved 
so valuable that permanent instru- 
ments were installed, and the actual 
costs were properly apportioned to 
the various departments. 


Two portable fan units at 
the Sahlen Packing Co., Buffalo, 
collect air from the floor level and 
blow it along cooling pipes near 
the ceiling. Results: cooling time 
reduced, more even temperature, 
better-conditioned meat. 





Color Adds Effectiveness 


to Safety Guards 


E. H. MACNIECE 
Superintendent of Production 
Remington Arms Company 
Ilion, N. Y. 


When the Division of Inspection 
of the New York State Department 
of Labor says “Completely cover or 
effectively guard as required by Rule 
870 the belt and pulley on a certain 
machine” it means that its broad ex- 
perience shows this belt and pulley 
arrangement to be a serious hazard. 

All of our machines are painted 
machize-tool gray and we paint the 
guards green for contrast. 

As an added precaution we plan to 
paint the moving machine member 
under the guard bright red so that 
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there will be a danger signal. 


facilitates safety inspection. 


Place for Everything 


Source, The Williams Bakery 
Wilkes-Barre, Pa. 


The hunt-and-fish system of keep- 
ing assorted hardware items where 
the maintenance engineer cannot lay 
his hand on them when he wants 
them has been discarded in this 
plant in favor of the plan illustrated. 

Demoted bread pans — as one 
might expect in a bakery—are used 
as containers. Five pans bolted to- 
gether in a single unit slide in and 
out on angle irons. Bins are num- 
bered. The framed list on the wall 
shows where to look. Things like 
oil cups and pipe fittings for which 
there are few calls are kept in the 
upper bins; it takes only a minute 
to unlimber a stepladder. Items in 
constant demand are within easy 


reach. 
e 


Counting Shortcut 


W. C. ZIncK, North & Judd Mfg. 
Company, New Britain, Conn. 


The weight of nine (9) pieces of 
an article in ounces and sixteenths of 
an ounce is the same numerically as 
the weight of a gross of the article 
in pounds and ounces. 

Thus a weight of 37, ounces for 
nine pieces indicates a weight of 
three pounds, seven ounces for the 
gross. This fact can save consider- 
able counting time. 
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whenever a guard is not in place High Water, Full Speed 
Such 


a scheme costs very little and greatly 


C. O. VON DANNENBERG 
Brooklyn, N. Y. 


A pump used for emptying a sump 
was driven by a slipring motor to 
give the speed variation necessary 
to take care of differences in flow. 

Control equipment consisted of a 
faceplate rheostat connected to the 
secondary circuit resistor. The arm 
of the faceplate was moved by a float 
which rose and fell with the water 
level in the sump. 

An investigation showed that 
energy could be saved by operating 
the pump at certain speeds which 
would take care of the various rates 
of flow. 

Accordingly, two additional con- 
tactors and another float switch 
were installed. One contactor was 
connected to cut in enough resistance 
to allow the motor to operate at half 
speed. If this speed is not high 
enough to empty the sump, and the 
water level rises, the second float 
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operates the second contactor, which 
short-circuits the resistor and allows 
the motor to drive the pump at fu! 
speed. 

The annual saving in energy is 
appreciable, since with the former 
arrangement dropping of the water 
level reduced the speed and caused 
the pump to run longer. Changing 
the control also eliminated mainte- 
nance of the faceplate, which was 


troublesome. 
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Simple Rotary Jig 
for Sanding Small Parts 
W. E. STEWART, Newark, N. J. 


A time- and labor-saving sanding 
device for small parts, boxes, cabi- 
nets, and other wooden objects that 
require rounded corners and edges 
may be constructed at insignificant 
cost in any woodworking depart- 
ment. The jig is rotated in a turn- 
ing lathe and the edge or corner to 
be sanded is held against the flying 
abrasive cloth. Most jobs are com- 
pleted at about five times the rate of 
the usual hand method. 

The wooden core A has, at equal 
intervals around its periphery, semi- 
circular grooves which seat the 
clamp pieces B. Two pieces of abra- 
sive cloth are fastened under each 
clamp with their working surfaces 
facing in the same direction. Due 
to their slender section, the clamps 
should be made of hard wood or 
metal. The dimensions may be 
suited to the job on hand, but the 
following have been found well 
suited to work on small boxes, 
miniature cabinets, and the [fike: 
core diameter, 2 inches, length, 6 
inches; abrasive, 6 inches square. 
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You Want To Know 


-- - and the editors will gladly tell you ... 
more about the things mentioned on this page 





Short circuits are often caused by 
faulty wiring connections in attach- 


ment plugs. Hence this fiber sepa- 
rator. It has a fin that prevents wires 
from touching each other. No touch- 
ing, no shorting 

* 


® COLOR MATCHER. Another new 
one. Possible with it to match shades 
to a degree far beyond commercial 
requirements. 


® REPORT, just out, on the costs 
and profits in manufacturing in- 
dustry, 1914-1933. 


¢ FIRE EXTINGUISHER. Uses 
dry, odorless, non-freezing, non- 
deteriorating compound. Weighs 
little, handles easily. 


¢ TURNTABLES — if you need 
turntables. New line. Cast steel. 
Support up to 150 pounds. Complete 
with motors and speed reducers. 
Primarily for display uses, of course. 


@ LAMP for use on machine tools 
and elsewhere has three ball-and- 
socket joints, enclosed cord, alu- 
minum shade. 


¢ AND NOW rice pours. Comes— 
like salt—in a container with a 
metal pouring snout. Why didn’t 


somebody think of it before? 


VOLUME 93, NUMBER 6 
JUNE, 1935 


© PUBLISHED at the request of a 
Senate committee charged with the 
duty of studying the causes of the 
present depression, a 52-page discus- 
sion of business cycles. 


® UNUSUALLY easy to work with, 
say the manufacturers of a plastic 
insulating material. Your own work- 
men can apply it. 


® INTERESTED in knowing what 
controllers do from 9 to 5? Ask for 
“Functions of a Controller.” 


® GLASS that bends like a sheet of 
steel is latest product of flat glass 
industry. When it breaks—it will if 
hit extra hard—it bursts into small 
fragments like rock candy. They do 
not cut or scratch. 


© SWING-OUT SWITCH — its 
mechanism mounted on hinged sup- 
port, leaving terminals fully acces- 
sible and fuses unobstructed—pro- 
vides greater wiring space, permits 
quicker wiring installation. 


© FLOORS waxed with water emul- 
sion wax can be damp-mopped by the 
maintenance man. No white streaks. 
No spots. 


® RE-USE containers. May their 
tribe increase. One of the latest is a 
syrup bottle, that makes a real nice 
candlestick. 


e ASK for “The Securities Act of 
1933 — Its Effect on Financing.” 
Fourth of a series of factual studies 
dealing with current national ques- 
tions of business interest. 


¢ ADD PLASTIC applications. Case 
of a new compass is molded in one 
piece. Is rust-, dent-, chip-proof. 
Strong and light. 


e ABRASIVE disk on wet abrasive 
cut-off machine passes through a 
coolant—which eliminates dust, re- 
duces burrs and burning or harden- 
ing of surfaces, lessens breakage. 





has carbon 
dioxide base, is non-poisonous, non- 


© FUMIGANT, new, 
explosive, non-inflammable, makes 
practically a 100 per cent insect 
kill. 


® COMPANY UNIONS are “in- 


- adequate agencies for genuine col- 


lective bargaining,” according to re- 
cent unbiased researches covering 
134 plans now in use. Findings just 
published. 


® CEMENT, insulating type, is 
said to withstand temperatures up 
to 2,000 degrees Fahrenheit. 


e FEATHERWEIGHT finger tips, 
pure gum rubber, provide non-slip 
suction action, have large, airy per- 
forations, are practically inde- 
structible. 


e VALVE—for gas-using appliances 
—is designed to cut off gas supply 
if flame is accidentally put out or if 
feed pipe develops a major leak. 


® WELSH business man has per- 
fected a device that automatically 
records incoming telephone calls in 
case you aren’t there to receive them. 


® NOISELESS milk bottle carrier is 
aluminum, rubberized where neces- 
sary to stop clinking. 


Tannic acid is recommended by medi- 
cal authorities for burns. So this 
atomizer for first-aid work. Wide- 
mouthed bottle facilitates filling, stir- 
ring, cleaning. Acid and water levels 
clearly marked. Soft spray gives 
quick and effective application of the 
acid over wide area of burned skin 
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What Limit P.F. Correction? 


Correction to unity power factor is easy 
enough, but it seldom pays to go beyond the 
point of maximum return on the investment 


C. W. DRAKE 


Industrial Engineer 


Westinghouse Electric & Manufacturing Company 


NCENTIVES to correct power 

factor in industrial plants may be 
quite different in a plant that pur- 
chases its power than in one that 
generates it. 

If power is purchased the prime 
incentive, and the one commonly used 
to justify the installation of suitable 
equipment, is a reduction in the 
monthly power bills. This is a very 
definite proposition: savings become 
evident the first month after the 
power factor is improved. 

When power is generated in the 
plant the most common’ incentive for 
correcting power factor is to obtain 
a few more kw. from a generator 
that is already loaded to, perhaps 
beyond, its kva. rating. Here, also, 
corrective equipment pays dividends 
immediately, since added generator 
capacity is made available at very 
low cost and may be utilized at once. 
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East Pittsburgh, Pa. 


Large industrial plants sometimes 
purchase power at high voltage and 
own the transformers and substation 
equipment. When such equipment be- 
comes loaded to its kva. capacity 
conditions exist like those in the 
plant making its own power. Im- 
provement in power factor makes it 
possible to carry more load without 
installing additional transformer 
capacity. 


Same Equipment, More Capacity 


To the increased capacity that can 
be obtained in this way there is a 
definite limit which depends on the 
maximum rating of the equipment at 
100 per cent power factor, and the 
operating power factor before correc- 
tion. After this improvement has 
once been made there is nothing 
more that can be done, but the in- 
creased capacity, possibly 10 or 20 
per cent, will in many cases be all 
that is needed to add a new depart- 
ment or rearrange an old one. Thus, 
purchase of new generating or trans- 
former equipment may be postponed 
for many years. 

Under any conditions power factor 
correction is an economic problem, 
and one of the first questions to be 
answered is, How high is it economi- 
cal to raise power factor? The an- 
swer depends on the cost of the cor- 
rective equipment and the savings 
which it may affect. 

The corrective kva. required for a 
certain improvement in power factor 


Effect of power factor on voltage drop of 
a 440-volt, three-phase, 60-cycle circuit 
1,000 feet long, composed of No. 0 wires 
spaced 8 inches apart. The 25-kw. curve 
shows 5 volts drop for 100 per cent power 
factor and 15 volts for 50 per cent power 
factor, although the current is only twice 
as great. The increased drop is due to 
the rvactive drop and the changing phase 
relations with lower power factors. Use 
of three-conductor cable or closer spacing 
will reduce the voltage drop 





Per Cent Full Load Torque 





How a 10 per cent reduction in volt- 
age affects the performance of, A, 
a general-purpose and, B, a_high- 
resistance-rotor, squirrel-cage motor 


varies over a wide range, depending 
on the value of the power factor. 
For example, to raise the power fac- 
tor of a 100-kw. load from 80 per 
cent to 85 per cent requires 13 cor- 
rective kva., whereas to raise it from 
95 per cent to 100 per cent requires 
33 kva. or more than 24 times as 
much. 


Diminishing Returns 


The cost of capacitors is approxi- 
mately proportional to the kva. re- 
quired; therefore, if the saving for 
power factor improvement is the 
same for any change in its value it is 
evident that the return on the in- 


vestment decreases as the power fac- - 


tor approaches unity. Just how high 
it is economical to raise the power 
factor depends on the return pro- 
duced on the investment and the 
minimum return considered satisfac- 
tory. Correction to 100 per eent has 
proven satisfactory and economical 
in some cases, but as a general rule 
correction much above 90 per cent 
does not show a satisfactory return. 

The kva. capacity of generators 
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To find the reactive kva. necessary to raise power factor from its present value 
to some desired value place a ruler so that it intersects the two outer columns 
at the proper points. The reactive kva., in per cent of the present kw. load, 
can then be read from the middle scale at the point of intersection 


or transformers released by increas- 
ing the power factor also decreases 
similarly as the power factor in- 
creases, and the same economic situa- 
tion exists as with purchased power. 
The actual value of thg kw. or kva. 
released is, however, much greater 
than that of the same number of 
generator kva. 

For example, if a 100-kva. gener- 
ator is fully loaded at 70 per cent 
power factor, a 30-kva. capacitor will 
raise the power factor to 86 per cent, 
making available 21 kw. of generator 
capacity for additional load. The 
value of this capacity cannot be con- 
sidered as just the cost per kva. of 
a generator, because in addition to 
the generator there must be an en- 
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gine or turbine, boiler house equip- 
ment, and so on. Addition of a new 
generating unit might even involve 
additional space in the power house. 
Consequently, a few dollars spent in 
corrective equipment may pay large 
dividends. 


Correct at One Place, or Many? 


Assuming that a certain value of 
corrective kva. has been decided upon 
as necessary and economical, the 
total amount may be installed in one 
group or bank on the main bus or 
incoming line. Installation at this 
point requires the least amount of 
engineering investigation and will 
give the estimated savings in the 
power bills. 


Since capacitors are of unit con- 
struction the cost per kva. does not 
vary much with the size of the 
group; therefore if a certain invest- 
ment is to be made it is desirable to 
see whether some other method of in- 
stallation or utilization may not show 
a greater return and other ad- 
vantages. 

In very few plants are the electri- 
cal circuits now carrying the same 
load or the same type of load for 
which they were originally designed. 
Circuits have been extended, the 
number of motors on the circuits has 
been increased, linestart motors have 
been added on new applications; 
hence load conditions may now be 
materially different from those that 
existed formerly. The problem can 
best be discussed by considering sev- 
eral typical cases. 


Typical Conditions 


The most common example is the 
small plant essentially under one 
roof, with a connected load of, say, 
50 to 100 hp. Such plants usually 
have a distribution system that 
shows a low voltage drop, possibly 
averaging only 2 or 3 per cent at the 
end of the feeders under normal con- 
ditions. In such plants location of 
the capacitors near the distribution 
board or incoming line corrects the 
power factor with the least expense 
and it is doubtful whether any fur- 
ther subdivision or arrangement is 
justified. 

Another type of plant has bays or 
aisles sometimes several hundred feet 
long, with wings or balconies for the 
production of smaller items. With 
220- or even 440-volt distribution in 
such plants cases have been found 
where the voltage dropped to as low 
as 70 or 80 per cent of normal at the 
end of the feeders. In such ex- 
treme cases, and: with a large con- 
nected load, perhaps the best solution 
is to change the main distribution to 
2,300 volts, install transformers at 
various points and feed into the 
present distribution system. This is 
however an expensive proposition and 
usually is not necessary. 

Assume that in a plant of this type 
a voltage drop of 10 to 15 per cent is 
found in certain places and that the 
running of additional copper or 
feeders will entail considerable ex- 
pense in conduit changes, and tear- 
ing up of floors. If the power fac- 


(Continued on advertising page 56) 





255 









For Sure, Safe Starting=I 


Motor starter inclosures must fit sur- 
rounding atmospheric conditions. 
of two articles that guide your choice 


HEN THE plant engineer se- 

lects new motor _ starting 
switches, he considers such factors 
as the relative advantages of auto- 
matic and manual starters, the types 
and sizes of motors, and the con- 
structional details of the switch 
mechanism. Frequently, however, 
the switch inclosure or cabinet re- 
ceives little consideration. 

Proper selection of inclosing cabi- 
nets is as important as any factor 
of switch design. Safe, successful 
operation of the starter and the 
protection of life and property in 
many installations depend upon in- 
closures for starters as well as 
motors. Most manufacturers offer 
many types of inclosures for their 
equipment, each of which has a 
definite use. 

Many industrial plants have haz- 
ardous conditions—that is, combus- 
tible dusts or gases are present, so 
that an explosion or fire may be 
started by an open spark. The 
starter inclosure must eliminate this 
danger. Often there is a choice of 
two or three types of inclosures; to 
choose the most economical safe in- 
closure (not necessarily the cheap- 
est) is the problem. 

Every motor starter should be 
inclosed if for no other reason than 
to protect nearby workers from pos- 
sible harm. This is required by the 
National Electrical Safety Code. 
Protecting the starter mechanism 
against injury and the entrance of 
foreign material also makes some 
type of inclosure imperative. 


Check Atmospheric Conditions 


The most important factor in the 
selection of a starter inclosure is the 
atmospheric conditions to which it 
will be subjected. Motor starters 
are used both indoors and out. A 
starter may be exposed to corrosive 
fumes, as in metal plating and pick- 
ling processes, or in salt air. It may 
operate in an atmosphere of gritty or 
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N. D. BUEHLING 


Industrial Engineer 
Allen-Bradley Company, Milwaukee 


In a dairy the motor starters ought to 


be water-tight. Those on the wall at. 


the right are 


abrasive dust, as in foundries or 
cement mills. 

Where the installation is outdoors, 
the starter is exposed to sleet, rain, 
and wide variations of temperature. 

If the main function of the in- 
closure is to protect the internal 
mechanism, economic considerations 
are of paramount importance. The 
choice of the several inclosures that 
are offered as standard by most man- 
ufacturers is left entirely to the good 
judgment of the engineer who is 
making the purchase. His problem 
is to select the inclosure that will 
make possible continuous operation 
at the lowest cost over a long period. 
The price of a starter with a special- 
duty type of inclosure may run three 
times as high as the price of one 
with a standard inclosure. To pay 








First 


for more protection than is neces- 
sary is poor business, but less 
dangerous than failure to secure al! 
of the protection needed. 

When starters are operated in ex- 
plosive atmospheres, so that an arc 
at the contacts might ignite the 
gases and imperil the workmen and 
the plant, the buyer’s choice of in- 
closure is limited. The National 
Electrical Code has rigid specifica- 
tions covering types of inclosures in 
such cases. 


Keep Definitions Straight 


There is much misunderstanding 
among operating men regarding the 
exact meaning of such terms as 
water-tight, dust-tight, explosion- 
proof, and so on in describing in- 
closures. The National Electrical 
Manufacturers’ Association has ac- 
curately defined these and other 
terms. 

If a piece of apparatus is desig- 
nated by a term whose suffix is 
“tight,” it means that the apparatus 
will keep out the material specified. 
When the suffix of a term is “proof,” 
it means that the apparatus is so 
constructed, protected, or treated, 
that presence of the material men- 
tioned will not interfere with suc- 
cessful operation. A “dust-tight” 
starter will not allow dust to enter 
the inclosure, whereas accumulation 
of dust will not interfere with the 


successful operation of a “dust- 
proof” startey. 
In the same way “drip-proof” 


equipment will operate despite fall-. 


ing moisture or dirt. 

The difference between “tight” 
and “proof” is important and should 
be kept in mind. 

“Splash-proof” apparatus is so 
constructed that external splashing 
will not interfere with its successful 
operation. “Water-tight” apparatus 
is so designed that water is pre- 
vented from entering the inclosure 
under certain specified conditions. 


FACTORY MANAGEMENT ; 
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The same interpretation can be 
given to the meaning of such terms 
as “sleet-proof,” “gas-tight,” and 
“weather-proof.” 

The suffix “resistant” indicates 
that the apparatus is not readily in- 
jured when subjected to the specified 


‘material. 


Next to be considered are the 
objectionable conditions encountered 
in starter installations, and the pre- 
cautions that must be taken. Loca- 
tions can broadly be classified as 
hazardous and non-hazardous. In 
hazardous locations the inclosure 
must protect human life and prop- 
erty. In non-hazardous locations the 
only function of the inclosure is to 
protect the starter mechanism. 


Degrees of Hazard 


The National Electrical Code 
defines locations that constitute a 
fire or accident hazard. Any equip- 
ment used in such locations must 
pass the inspection tests of the Un- 
derwriters’ Laboratories. 

Hazardous locations are divided 
into four classes: Classes I, II, III, 
and IV. The first two, in which 
there are explosive materials, are 
by far the most hazardous. 

Class III and Class IV locations do 
not constitute an explosion menace, 
but present a serious fire hazard. In 
the following description of typical 
hazardous locations, it is impossible 
to classify all industrial locations. 
Where there is any doubt as to the 
classification of a location, local un- 
derwriters’ inspectors decide. In 
any location, only equipment that has 
passed tests by the Underwriters’ 
laboratories for that type of location, 
and been approved, can be used. 

Class I locations are those in 
which flammable volatile liquids, or 
highly flammable gases, mixtures 
or other substances are manu- 
factured, used, handled, or stored in 
other than original containers. Such 
substances as gasoline, naphtha, 
alcohol, acetone, benzol, ether, carbon 
disulphide, are classed as volatile 
flammable liquids; illuminating gas, 
hydrogen, acetylene, and carbon 
monoxide are classed as flammable 
gases; explosives, as gunpowder, 
nitrocellulose, and dry picric acid, 
and such substances as pyroxylin 
plastic, known as celluloid, are ex- 
amples of highly flammable solids; 
mixtures such as those found in 
rubber cement, varnish removers, 
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and cleaning compounds are classed 
as highly flammable. 

Class I hazardous locations are 
found in dry cleaning plants, petro- 
leum refineries, oil stations, gas 
plants, spray painting establish- 
ments, paint and varnish factories, 
chemical works, and many others. 

The degree of hazard varies; 
therefore to permit use of less ex- 
equipment for the less 
hazardous locations, Class I loca- 
tions have been subdivided into four 
groups: A, B, C, and D. Equipment 
acceptable for one group may not 
be permissible for another; Under- 
writers’ tests will determine that. 

In designing a starter inclosure 
for protection in Class I locations 
the obvious solution would be an in- 
closure hermetically sealed so as to 
be absolutely gas-tight. Then no ex- 
plosive gases could get into the in- 
closure and no flame could get out. 
However, it is practically impossible 
to seal hermetically a starter in- 
closure that must be opened oc- 
casionally and that has a conduit 
entering it that is installed in the 
field. Even though the cover is 
gasketed and bolted to the base and 
the surfaces are ground to extremely 
close clearances, temperature changes 
increase and decrease the air pres- 
sure in the box and allow gases to 
enter. Hence, there is no such thing 
as a gas-tight or vapor-tight starter. 


One Explosion-Proof Starter 


In the modern, explosion-proof 
starter for Class I locations, no at- 
tempt is made to prevent gases from 
entering the box. Instead, the in- 
closure is designed so that if arcing 
contacts cause an explosion inside 
the inclosure, the flame is confined 
so that it -will not ignite the 
flammable gases in the room, 





In one type of explosion-proof in- 
closure a heavy cast-iron case is 
used to withstand internal explo- 
sions. The cover fits through long, 
flanged joints accurately machined. 
Numerous bolts hold the flanges 
firmly together. 

Since the joint is not absolutely 
gas-tight, when an explosion occurs 
some of the burning gases will be 
forced between the flanges. How- 
ever, the long travel through the 
flange joint cools the gases so that 
the flame is extinguished before it 
reaches the outside atmosphere. 

Tapped and bushed conduit con- 
nections are provided. Screws and 
bolts instead of wing nuts are used 
to fasten the covers so that they can- 
not be removed without the proper 
tools. This prevents workers from 
tampering with the cover. Of course, 
when in operation a starter should 
never be opened in an explosive at- 
mosphere. Furthermore, no open- 
ings should be made in it other than 
those provided by the manufacturer, 
since the results might be disastrous. 


—And Another 


Another explosion-proof inclosure 
acceptable for Class I locations is 
the oil-immersed type. This in- 
closure does not have a machined 
flange between the tank and the 
cover, but. contacts must be sub- 
merged 6 inches below the oil level. 
It is then impossible for any gas to 
be ignited by the arc flame under the 
oil. An extra 6 inches of air space 
is provided to prevent the oil which 
is vaporized by the are from setting 
up an excessive pressure in the in- 
closure. 

(Additional types of starter in- 
closures and the conditions for 
which they are adapted will be dis- 
cussed in a succeeding article.-—Ed. ) 


Left — Across-the-line 
starting switch with ex- 
plosion- proof inclos- 
ure, for hazardous 
locations. Right—Oil- 
immersed, across-the- 
line starter, designed 
for use in explosive 
and corrosive atmos- 
pheric conditions 
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Know Your Power Situation 


Too much, too little, or wastefully 
applied power may change what 
should be net profit into red figures 


HERE is no immediate prospect 

of lawful minimum selling price 
agreements that will insure any 
manufacturer a profit. There is a 
very definite trend toward higher 
pay, fewer working hours, and gen- 
erally improved conditions for man- 
ual labor and, to a lesser extent, for 
the white-collar workers. 

In the field of power application 
to industry, the factory manager and 
his associates must face the cold 
facts of a competitive society. Profit- 
able operation, insofar as it relates 
to the factory end of the business, is 
definitely related to power costs as 
they enter into the making of the 
product. 

High-quality, uniform product re- 
quires an adequate, reliable, and 
steady power supply. There must be 
accurate maintenance of voltage of 
the electrical system and of rated 
speed of the mechanical drives. This 
is especially important during peak 
loads. Ample light, utilizing daylight 
so far as practicable, is absolutely 
necessary for first-class production. 
The chief engineer should be just as 
much interested in lighting as is the 
production manager, and they should 
work together in providing plenty of 
it. Heating, air conditioning, and 
general cleanliness also should be 
considered. 


It All Depends on Power 


Production according to schedule, 
and minimum time in the works are 
influenced by the quality of the 
power supply and by the extent to 
which improved appliances are used 
to move materials through the plant 
expeditiously and economically. 
There are perhaps no items of fac- 
tory cost which are influenced more 
by the intelligence displayed in the 
application of power to production 
than the costs for quantity, unifor- 
mity, and speed of production. That 
time is money is more than ever ap- 
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plicable now that stocks are depleted 
and orders for quick shipment fre- 
quently involve at least partial 
manufacture. 


More Power to Workers 


Minimum? production costs do not 
come from minimum use of power. 
They come largely from the use of 
the maximum amount of power that 
can profitably assist or replace 
manual labor and the procurement 
of that power as economically as 
possible. The power that can be 
made available to augment manual 
labor seems to have no limit and the 
average of power used per worker 
continues to mount. 

It is a mistake to believe that 
power economies are possible only 
in very large establishments. Obvi- 
ously they are contingent upon a 
proper balance between tool capacity 
and normal output. A power appli- 
cation that can produce in an hour 
or two enough parts to match a 
month’s production of other parts 
and must lie idle the rest of the 
time, or a power application that 
would make the net cost of a part 
more than if produced by hand, is 
not justified. In proportion to out- 
put, it is probable that small and 
medium-sized plants may _ effect 
greater savings than the big ones. 

Maximum utilization of plant and 
plant designed for production needs 
are, after all, functions of minimum 
production costs. It is comparatively 
easy to design a new plant to meet 
certain hypothetical conditions. The 
problem in most industrial plants is 
the harder task of shaping the 
growth and replacements of an exist- 








‘ing plant to insure maximum use of 


every part while constantly furnish- 
ing the facilities best suited to pro- 
duction needs. 

Personnel control and production 
methods, while functions of general 
management, are greatly influenced 
by the power situation in such mat- 
ters as heat, light, ventilation, and 
cleanliness, as well as by the more 
often mentioned tool operating and 
materials handling power equipment. 

It is the duty of management to 
support the chief engineer and the 
production department in the utili- 
zation of power insofar as it will 
aid production efficiency and in the 
employment of every available re- 
source to produce that power at mini- 
mum cost. Cheaper and better ap- 
plied power means lower costs of 
manufacture, and lower selling prices 
to consumers, combined with larger 
profits and a more efficient and hap- 
pier personnel. 


To Get Results 


Panaceas for insuring profits in 
spite of incompetence, ignorance, in- 
efficiency, or inflated capital struc- 
tures are constantly being paraded, 
but our slow progress toward indus- 
trial recovery and the continued dif- 
ficulties of our less progressive and 
less efficient establishments show con- 
clusively that they do not work. 

The necessary results can be ac- 
complished only by having, among 
other things, an efficient and happy 
personnel, both for manual labor and 


for supervision; a plant designed, - 


equipped, and maintained best to 
meet production needs with the least 
outlay for labor, power, investment 
in goods in process of manufacture, 
for upkeep and for capital charges 
on the plant itself; methods of pro- 
duction that make the product a little 
less expensive to manufacture and a 
little better or more attractive than 
that of competitors. 
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Figure 1. First step in maintenance cost control 
is to systematize the receipt of orders to do work 


Planned Maintenanee 


For the smaller plants. 


This 


simple program takes most of 
the “un’’ out of the unexpected 


JOHN I. THOMPSON 


Assistant Plant Engineer 
Bristol-Myers Company, Hillside, N. J. 


HE MAINTENANCE depart- 

ment of the smaller plant is too 
frequently open to criticism on the 
count of inefficiency. Managers are 
prone to consider it a necessary evil. 
Its workers are always being ac- 
cused of “soldiering.” So considera- 
tion of improvement in its efficiency 
is usually welcome. Let us therefore 
examine a_ simple, inexpensive 
method of scientific maintenance 
control. 

The first step toward the goal is 
“planned” work. It seems hard to 
plan or schedule maintenance work 
on account of the. unexpected but 
it can be done, and as time goes on 
it becomes easier, because many 
“unexpected” jobs are cared for be- 
forehand through regularly sched- 
uled inspections and repairs. This 
has been proved. Emergency jobs 
constituted 75 per cent of all work 
done before planning was adopted 
and only 5 per cent after it became 
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effective in an instance reported to 
the Taylor Society. In another plant 
the “unexpected” jobs averaged more 
than half the total employed time 
before and only 18 per cent after. 


Weekly and Daily Schedules 


A weekly schedule: is probably 
easiest to adhere to in planning. It 
is presented in as concise a form as 
possible, has four main divisions— 
Jobs in Process, Jobs to Be Started, 
Jobs Held Account Work in Hand, 
and Jobs Held for Planning. Under 
each of these headings are listed 
the trades, such as pipefitters, car- 
penters, etc., and the jobs concerned 
are briefly shown under the trade to 
which they belong. 

Supplementing this schedule is a 
daily one, prepared by those in 
charge of getting the work done. It 
is simply a list that shows the name 
of each worker, followed by the num- 
ber of the job, and a brief descrip- 


tion of it, on which he will work that 
day. This schedule is made in 
pencil and left in a conspicuous place 
—the foreman’s desk, for example— 
so that all concerned may see it. It 
is prepared at the close of each day’s 
work, to be effective the following 


day. 


The next step is to systematize 
the receipt of orders to do work. A 
suggested form for recording them 
is the Job Requisition shown in 
Figure 1. When a departmental 
head has a job to be done, he simply 
fills out the body of this form with 
a description of the work required 
and forwards it, through whatever 
channels are devised for approval, to 
the plant engineer’s office. 

If it is not a rush job, the plant 
engineer indicates its place in the 
next weekly schedule, the job is as- 
signed a number, and the account to 
which it is to be charged is in- 
dicated on the form. Material, if 
needed, is then ordered, and the work 
proceeds, more or less automatically, 
as indicated. If it is a rush job, the 
request may come by telephone, and 
the plant engineer’s office then fills 
out a job requisition to cover it. 
Job number and account number are 
assigned, and the work is taken in 
hand immediately. Also, for large 
jobs, or for jobs decided upon in 
plant committee meetings attended 
by the plant engineer, the latter’s 
office prepares the proper requisi- 
tions to cover them. 

To plan and schedule these jobs 
effectively, it is necessary for the 
plant engineer and his staff to have 
complete cost data of previous work. 
This information is made available 
through Daily Time Reports, shown 
in Figure 2, through Cost Data of 
each job, which are set down on the 
reverse side of the Job Requisition 
as shown in Figure 3; through the 
pertinent facts of each job that are 
written in the spaces provided in the 
requisition; and through an effective 
filing system based on the accounts 
to which jobs are charged. 


No Need for Timekeeper 


The Daily Time Report is a pocket- 
sized card, and is filled out by each 
worker during each day’s work. He 
has obtained from the daily schedule 
the job numbers of the work in 
which he engages, getting these 
numbers in the morning before he 
starts. (For rush jobs the foreman 
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provides the numbers as they arise.) 
It is quite simple for the workman 
then to jot down the job number in 
the first column, the hour when it 
is started in the second, and so on. 
In this way there is no guessing as 
to how long he spent on each job, 
nor is there any need for a time- 
keeper. The worker turns in this 
card at the end of the day. The time 
is then reduced to hours and re- 
corded on the reverse side of the Job 
Requisition. 


Cost Data for Each Job 


The reverse side of the Job 
Requisition contains two divisions, 
one for labor and one for material. 
Under the first, each day’s hours 
and cost are entered. Another 
column is provided here for the em- 
ployee’s number, if desired to keep 
this record. The material division 
is provided with columns for the 
date, the purchase order number for 
reference, and the cost. When a 
job is completed, the cost is totaled 
and the job is filed. 
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Figure 2. (Below) No 
need for a timekeeper. 
Each man keeps track 
of the time spent on 
each job. Figure 3. 
(Left) Cost data (set 
down on reverse side 
of Figure 1), enable 
the maintenance de- 
partment to plan and 
schedule jobs effec- 
tively 
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Completed jobs are kept in a file 
first under their account number 
and then by job number. The job 
number is placed on each Job 
Requisition with a consecutive num- 
bering machine, and is jumped to a 
new starting number each month, so 
that the age of any job can be told 
by its number. 

If a plant has less than 500 jobs 
each month, this starting number 
may be in multiples of 500, as April, 
0 to 499, May, 500 to 999, etc. It is 
also well to take the repetitive jobs, 
such as inspections, oiling, etc., and 
give them constant numbers under 
three figures, changing only the 
monthly prefix—i.e., in the above 
case it would mean adding 500 to the 
number of each repetitive job each 
month. The account number is an 


assembled one, as 1—2—-4—r, mean- 
ing 1 for real. property, 2 for build- 
ing number, 4 for masonry, and r 
for repair; or 2—38—c, meaning 2 
for product, ? for finishing (part of 
process), and ¢ for change (physical 
alteration of equipment). The 
ordinary plant will have about 200 
such accounts. 

To tap this wealth of cost data, 
indexes are to be had automatically. 
It can be recalled where the job in 
question was done; then the account 
number under which it was filed 
shows the way to it. Copies of the 
weekly schedules will turn it up. Or 
if a ledger is kept, it can be turned 
up by its listing there under the ac- 
count number. 


Visual Index 


Probably it is a good plan for the 
person scheduling jobs to keep his 
working sheets filed because they 
give a visual record of all jobs. 
This makes an efficient index. A 
work sheet is simply a large sheet 
with as many columns as there are 
trades in the department, and with, 
say, six headings down the left-hand 
side, the four incorporated in the 
weekly schedule with two additional 
ones—New General Jobs, Unclassed, 
and Rush Jobs. On this sheet just 
the job number is shown, and, if 
finished during the week it is effec- 
tive, the date the job is finished. 

It will be seen that the above 
method provides a scientific control 
for all work done by the maintenance 
department. With such a system 
there is no head scratching to find 
“fill-in” work for the trades. The 
plant engineer and his staff are 
thoroughly familiar with all work on 
hand, and the men in the mainte- 
nance department are readily kept 
supplied with this work. 

However, adequate supervision is 
necessary for the success of this 
system. It should be controlled by 
the plant engineer, but the details of 


execution are taken care of by his . 


staff in direct charge of the work- 
ers. It is designed to allow the plant 
engineer more time for scientific 
planning, where previously he had 
to concern himself more with the 
actual prosecution of the jobs in the 
several trades. To know that the 


amount of work to be done has been 
predetermined, is a great relief to 
the plant engineer—and to the man- 
agement as well. 
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Lubricating Gear Drives 


To insure minimum power losses, maximum 
gear life. Many factors govern choice 
of lubricant and method of application 


WILLIAM STANIAR 


Mechanical Power Engineer 


E. I. duPont de Nemours & Company, Wilmington 


RECEDING articles in the April 

and May issues dealt with the 
lubrication of bearings, clutches, and 
other elements in the flexible system 
of mechanical power transmission. 
In the industrial field the rigid 
system employs the reduction gear 
unit and open gearing. Whether it 
be the vertical or horizontal worm 
gear unit, the spur or helical gear, 
the herringbone gear, or the vertical 
or horizontal motorized unit, it is all 
gearing. Therefore, it is unneces- 
sary to separate the lubrication prob- 
lem for each type of gearing. 

Selection of the lubricant best 
adapted to the service and the most 
desirable means of applying it to 
the gear teeth is of vital importance, 
If gears are amply protected against 
wear, long life may be expected, and 
expensive shutdowns and repairs will 
be held down to a minimum. Fur- 
thermore, the proper lubricant 
should result in the highest possible 
efficiency obtainable without un- 
necessary sacrifice of film strength. 
High efficiencies mean not only a 
continuous saving in power trans- 
mission but, in addition, very fre- 
quently affect the cost of the original 
investment. 

This is true because the heat- 
radiating capacity of the housing 
often determines the choice. Higher 
efficiencies result in lower frictional 
loss; with less heat to dissipate, less 

















Figure 2. Maximum pressure and 


minimum thickness of lubricant film 
are found at the pitch point 
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Figure 1. Relative motion when moving gear teeth mesh 


radiating capacity is required. In 
certain types of gear reduction units, 
such as high-ratio worms, improper 
lubrication and the attending low 
efficiency very often affect the size 
of motor needed. 


Oil Serves Two Functions 


A lubricating oil has two basic 
functions—to lubricate and to act as 
a heat transfer medium. In a gear 
reduction unit, regardless of gearing 
type, if the heat produced is not 
radiated as rapidly as it is generated, 
the temperature rise will lower the 
viscosity of the oil to such an extent 
that efficient lubrication may be im- 
paired. The term “viscosity” or the 
fluidity of an oil is an indication of 
the ease with which it flows. Vis- 
cosities are generally taken at 
temperatures of 100, 130 and 210 
dégrees Fahrenheit, because the 
fluidity of an oil varies with its 
temperature. 

When a gear unit begins opera- 
tion, the oil is at a viscosity corres- 
ponding to the room or surrounding 
temperature. As the temperature 





increases, due to the transmission of 
power, the oil thins out and loses a 
certain amount of its load-carrying 
capacity. It is necessary, then, to 
select a lubricant that will protect 
gears and bearings at the operating 
temperature, after the heat flow is 
in equilibrium. When this point is 
reached, the amount of heat gen- 
erated is about equal to the amount 
dissipated from the walls of the gear 
case; hence practically no increase 
of temperature is noted on continual 
operation. 


Energy Lost, Heat Generated 


In any gear reduction unit or open 
gearing considerable heat is gen- 
erated because the power input is 
greater than the output, the dif- 
ference being the amount that is 
lost in the gears and bearings. The 
amount of energy lost is dependent 
on type of gear, finish on the sur- 
faces of the teeth, clearance in the 
bearings, and lubrication. If a re- 
duction gear has an efficiency of 98 
per cent, there is a 2 per cent loss, 
which in transmitting 100 horse- 






261 














Oil Viscosities for Reduction Gear Units 





Operating 

Reducer Type Lubricant Temperature Viscosity 
Herringbone __) Up to 125° F. 285 to 320 SUV @ 100° F. 
Motor-reducers t Oil 125° to 140° F. 420 to 510 SUV @ 100° F. 
Spur gear } 140° to 160° F. 465 to 710 SUV @ 100° F. 
Light-duty worm ) 
Medium-duty worm | Steam Not less than 140 
Heavy-duty worm /[{ cylinder Above 50° F. SUV @ 210° F. 
Compound worm =} oil 





power means a consequent loss of 2 
horsepower. 

Two horsepower is equivalent to 
nearly 85 B.t.u. per minute and these 
heat units must be dissipated in 
some manner. This heat is carried 
to the walls of the housing by the 
continual splashing of the lubricant 
and by conduction along the shaft 
and through the bearings. Most of 
the heat is dissipated by convection 
and radiation; some is carried away 
by conduction, especially if the gear 
reduction unit is supported on a steel 
foundation. 


Where Heat Is Formed, How Removed 


Because of the complex nature of 
this heat transfer, evaluation of 
radiating capacity does not follow 
the fundamental laws of radiation. 
Temperature observations at various 
points on a gear case are found to 
vary greatly. Heat is radiated at a 
higher rate from that part of the 
case in close proximity to the high- 
speed bearings. The upper part of 
the case is measurably warmer than 
the base. Single-reduction, high- 
speed gear drives usually transmit 
a considerable amount of power at 
relatively high speeds and at low 
tooth pressures. It is apparent that 
the low pressures make for a com- 
paratively small unit. 

Dissipation of heat then becomes 
a problem, due to the small propor- 

















Figure 4. Pitting of gear teeth is the 
result of excessive pressure 
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tions of the drive and the great 
amount of heat generated. Auxiliary 
cooling arrangements are sometimes 
resorted to, advantage being taken 
of the fact that the lubricant is an 
excellent heat carrier. By the use 
of coolers and tanks the temperature 
of the oil can be greatly reduced dur- 
ing its circulation. 

The fact that lubricants afford- 
ing the maximum of gear protection 
usually show high fluid friction and 
lower efficiencies makes it neces- 
sary that certain fundamentals be 
thoroughly understood before at- 
tempting the selection of an oil for 
gearing lubrication. 

For lubricated surfaces, the fol- 








Lubrication of gear teeth is an im- 
portant problem. Pure rolling action 
between two tooth profiles takes 
place for a short period only during 
mesh at the pitch point. Engage- 
ment commences with the gear tooth 
tip in contact with a portion of the 
pinion near the dedendum circle. 
The region from this point to the 
pitch point is known as the arc of 
approach and is characterized by a 
sliding towards the center of the 
tooth. At the pitch point rolling is 
evidenced; then as the teeth move 
along in contact, sliding again in- 
creases and becomes a maximum 
near the base of the gear tooth.’ 


When Gear Teeth Mesh 


It is obvious that there is a dis- 
tinct sliding motion towards the 
center of the tooth and then away 
from the center of the tooth. Figure 
1 shows the profiles of two gear teeth 
in mesh in the are of recess. (This 
and the other illustrations in this 
article were developed by the Falk 
Gear Corporation.) It can be seen 
that in order to have uniform 

angular motion 











both pinion and 
gear must move 
through the angle 
A. In doing so 
point 7 moves to 
the position of 
point 6 on _ the 
pinion base circle 
and also on the 
pinion tooth profile. 
Thus point 2 moves 
to the position of 
point 3 on the gear 








Figure 3. 
metal is worn away at the pitch line 


lowing rules have been found to be 
almost axiomatic: 

1. Within limits, friction is almost 
independent of unit pressure. 

2. For low pressures, friction 
varies directly with speed. 

3. For high pressures, friction is 
a maximum at extremely low speeds. 
It decreases with an increase in 
speed up to a certain point (about 2 
feet per second) and then increases 
with an increase in speed. 

4, With perfect lubrication, fric- 
tion is practically independent of the 
contact materials, but with semi- 
lubricated surfaces friction is de- 
pendent on the materials. 


When a gear tooth is improperly lubricated, 


base circle and also 
on the gear tooth 
profile. Since the 
distance 2-3 on the 
gear tooth is shorter than the dis- 
tance 6-7 on the pinion tooth, slid- 
ing action takes place away from the 
center of the tooth. The specific 
sliding, which is the ratio of the 
sliding movement to the rolling” 
movement, is greatest at the points 
farthest removed from the center 
line of the tooth and is zero when 
the pitch points of the teeth are in 
contact. 

The necessity of carrying a 
separating film through the mesh 
point of a set of gears by introduc- 
ing it on the entering side will be 
apparent. Modern lubrication is 


(Continued on advertising page 58) 
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For Motors, This Maintenance 


Checking insulation resistance at frequent 
intervals is a good way to detect weak spots 
that may eventually lead to serious failure 


C. L. KEENE 


Supervising Engineer 
The Ocean Accident & Guarantee Corporation, Ltd. 
New York 





AST MONTH some of the gen- 
eral principles governing the in- 

spection of motors and generators 
were discussed. We can now con- 
sider specific tests and examinations 
designed to reveal the condition of 
the most important parts of such 
machines. 

Insulation resistance tests are of 
detecting 
grounds, damp windings, carbonized 
or defective insulation, and current 
leakage to ground. Such tests, made 
at regular intervals, form a very im- 
portant part of modern maintenance. 
However, the insulation resistance 
of a machine is affected by a good 
many factors, such as moisture, heat, 
test voltage, size and rated voltage 
of the machine, and so on, and all 
of these have to be considered when 
interpreting the results of insulation 
resistance tests. By comparing the 
readings with those obtained on 
previous or subsequent tests, any 
gradual weakening of the insulation 
can be discovered. If the readings 
are plotted, a glance at the curves 
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will show the trend of the insula- 
tion resistance. 

For the average plant it is recom- 
mended that insulation resistance 
tests be made at least once every 
three months. Machines located in a 
damp place or subjected to excessive 
dirt should be tested, say, once or 
twice a month. Reading should not 
be less than in the table below. 


May Be Tested in Groups 


A group of machines or circuits 
may be tested as a whole so long as 
a satisfactory reading is obtained. 
If the insulation resistance is below 


the minimum given in the table, the 
different machines or circuits should 
be tested separately until the trouble 
is located. When a machine shows a 
low insulation resistance it can usu- 
ally be increased by thoroughly 
cleaning, drying, and varnishing the 
windings. If not, the trouble should 
be located and cleared. 

It is highly important to investi- 
gate low insulation resistance read- 
ings on turbo-generator rotors. Sev- 
eral costly rotor burnouts have oc- 
curred on machines of this type, 
whose field windings showed low 
readings for a time prior to failure. 


Testing Machine and Control 


Since all phases of a three-phase 
stator winding are usually perman- 
ently interconnected, it is necessary 
to make only one test on such a wind- 
ing to obtain its insulation resis- 
tance. On two-phase machines, tests 
should be made between each phase 
and ground, and between the two 
phases. 

The usual practice in testing a.c. 
stators is to connect the line terminal 
of the tester to the motor or gener- 
ator side of the controller or switch; 
this gives the insulation resistance 
of the stator winding, as well as that 
of the machine side of the controller 
or switch, and the leads connecting 
machine and control. Tests on the 
rotors of a.c. machines usually in- 


(Continued on advertising page 64) 


Minimum Acceptable Insulation Resistance Values* 


A.c and d.c. motors and generators, 
SEO Woe OF BOO ica cc cess.. 
A.c and d.c. motors and generators, 
1,000 volts or less ......... 
A.c and d.c. motors and generators, 
OVOP 1000 WOE «ccc ce ccas 


500,000 ohms 


1 megohm 


Ret by el Ane 1 megohm per 1,000 volts 


Rotors of a.c. turbo-generators should not 


| ee cere 


1 megohm 


*Tested while at normal operating temperatures. 
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Small Stokers for Small Plants 


Those who think only large plants can make 
power savings, are overlooking the stokers 
designed for boilers up to 300 horsepower 


TOKERS for small boilers, de- 

veloping less than 200 horse- 
power, have been an industrial need. 
Lack of units, comparable in cost, 
efficiency, and availability of repair 
service with those long available for 
large power plants, has led many 
small and medium-sized factories, 
branch plants, warehouses, and the 
like to retain the costly hand-firing 
method. Those to whom the advan- 
tages of automatic control held great 
inducement changed to oil or gas in 
spite of higher fuel costs. 

Development of the automatic 
stoker for use on boilers rated at 
anything less than 300 horsepower 
now makes possible the combination 
of automatic, labor-saving control 
with. lower-cost fuels. 

Several types of small automati- 
cally operated coal stokers, all in- 
corporating essentially the same 
principles, though differing in detail, 
are available. All are of the under- 
feed type, feeding the fuel through 
a center retort sidewise over tuyeres 
to combustion grates from which the 
ash slips to the dumping grates. 


Better Combustion 


Over the retort and tuyeres the 
coal is coked; gases are driven off 
and burned. On the grates the com- 
bustion is completed. The tuyeres 
and air vents in the grates permit 
the passage of air in a forced draft 
which, when properly adjusted, con- 
sumes the gases that are formed in 
combustion and might otherwise es- 
cape up the chimney taking costly 
B.t.u.’s with them. 

An electric motor, steam engine, 
or turbine drives a worm gear or 
plunger of adjustable speed and 
stroke, conveying the coal to the re- 
tort from a hopper (holding from 
half a ton to a ton of coal) mounted 
at the front of the boiler at such 
height that it may be filled at in- 
tervals by hand or gravity feed. 

Ashes are removed by hand 
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through doors located on either side 
of the hopper. Ashes are mostly 
clinkered, facilitating the work of 
removal. Quenching pipes in the ash- 
pits permit spraying to cool ashes 
quickly. The interval at which the 
pits must be emptied will be deter- 
mined by the speed at which the fuel 
is burned, but two or three removals 
a day are average. 

Forced draft is created by the use 
of a motor-driven centrifugal fan 
whose speed can be adjusted to meet 
changes in the speed of the fuel 


No more handfiring at Sellers Manu- 
facturing Company, Sexapahaw, N. C. 
In 1934 this textile concern installed 
an automatic stoker to use with its 
100-hp. boiler, burns 35 per cent less 
fuel as a result, has cut boiler attend- 
ance time to an hour a day 


feed. Imperfect combustion can be 
minimized, lessening smoke nuisance. 

Assurance that no smoke from 
your chimney need be visible may be 
an important factor in considering 
these stokers, for many communities 
are conscious of the.smoke nuisance 
and are quick to criticize plants that 
send billows of black smoke into the 
air. Among the testimonies of ap- 
proval for these units, freedom from 
smoke is mentioned as frequently as 
any other factor. 

Automatic control, manually ad- 
justed, operated from either temper- 
ature or steam pressure, is provided. 
Clock thermostats, pressure gages, 
relays, automatic motor starters, and 
motor speed regulators are included 
in the equipment to maintain con- 
stant steam pressure and permit ad- 
justment for varying steam loads at 
different hours of the day. 


Better Control 


These controls are sufficient for the 
worm-gear type of drive whose feed 
control is brought about solely by 
varying the speed. The plunger type 
has an additional adjustment where- 
by the plunger may be set in any one 
of four or five positions to change 
the volume of fuel feed. 

Pushers, whose positions within 
the firebox are adjustable, are 
coupled to the plunger or worm gear 
to push the coal along into the proper 
section of the retort. Since they rest 
on the bottom of the firebox, they 
have a self-cleaning action which in- 
sures the passage of all material to 
the fire. If some foreign substance 
has found its way into the fuel, an 
overload safety device shuts off the 
drive until the railroad spike, stone, 
or the like has been removed. 

Ability to burn almost any type of 
fuel is one of the principal virtues 
of these stokers. Anthracite, bitu- 
minous, and mixtures of the two may 
be used, and lignite and screenings 
are successfully consumed. 
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It is claimed that installations will 
pay for themselves in two years, and 
most of them will have saved their 
cost in one year. Less expensive 
grades of fuel and greater efficiency 
in combustion effect savings in fuel 
cost. Labor costs of hand stoking 
are obviously reduced, and uniform 
steam pressures and increased steam 
output without supplementing the 
boiler capacity are additional advan- 
tages that embody savings. Savings 
of as high as 50 per cent have been 
reported. 


Two Users Testify 


The experiences of four users pre- 
sent the case for automatic stoking 
in the small and medium-sized plant. 

One printing company heats its 
4-story building, containing 72,000 
square feet of floor space exclusive 
of basement, by a _ low-pressure 
boiler, carrying 8 to 9 pounds of 
steam. An automatic stoker was in- 
stalled. Due to the improvement of 
combustion over hand firing, it was 
possible to burn a cheaper grade of 
bituminous coal screenings without 
violating the city anti-smoke ordi- 
nances. Pocahontas had cost $8 to 
$9 per ton; the Eastern Kentucky 
coal now used costs $5.50 to $6 per 
ton. The annual coal bill was reduced 
from $2,197.05 to $1,320.85. 

In addition, for eight months of 
the year when it was necessary to 
heat the building, the company has 
been able to dispense with a full- 
time fireman, the elevator man hav- 
ing no trouble in refilling the hopper 
occasionally. Ashes are _ reduced. 
Temperature control is dependably 
automatic. The only expense in three 
years’ use has been for shear pins 
which protect the feed worm in case 
a foreign object or too large a lump 
gets into the hopper with the coal. 

Another company operates a 75- 
hp. downdraft boiler at about 55 
pounds pressure to heat the building 
and to distill water, the company’s 
product. Costs with hand-fired coal 
(Pocahontas screenings at $7.80 per 
ton) were 0.78 to 1.02c per gallon of 
water distilled. An oil burner was 
installed in 1926 at a cost of $1,500. 
Fuel costs increased, running from 
1.88 to 3.42c. per gallon of water. 

The company suffered a costly in- 
terruption of service, due to inabil- 
ity to secure replacement parts 
quickly for this particular burner, 
and put in an automatic coal stoker 
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Like many another stoker user, Johnson Fare Box Company, Chicago, burns a 
cheaper grade of coal than it used to, no longer needs a full-time fireman, 
never violates the city smoke ordinance 


at a cost of $1,500. At the sugges- 
tion of the stoker company’s engi- 
neer, changes were made in the pip- 
ing of the still, and steam traps were 
installed to save water and heat, cost- 
ing another $1,500. Under the new 
set-up fuel costs dropped to 0.52c. 
per gallon of water distilled. 

The installation paid for itself in 
a year. It costs from $15 to $20 per 
month for current to operate the 
motor. This equipment is used the 
year round, steam for heating con- 
stituting only a small part of the 
load. Over a period of six years, re- 
pairs and replacements have aver- 
aged $55 per year. As in the first 
case, the cost of attendance has been 
reduced. 


And Then Two More 


A third company, having a 2-story 
factory of about 30,000 square feet, 
uses 14-in. Eastern Kentucky screen- 
ings in winter and somewhat cheaper 
Illinois screenings in the summer 
months, consumption totaling about 
250 tons a year. The labor of a fire- 
man during the winter months and 
about $800 per year on the coal bill 
have been saved. Since the installa- 


tion of the stoker there has been no 
summons for violation of the anti- 
smoke ordinance. 

It has been found that a higher 
and more even temperature than was 
possible with hand firing is main- 
tained. An automatic control starts 
the fire (which has been banked over- 
night) any desired interval before 
starting time, so that the plant is 
warm and comfortable by the time 
the men start work in the morning. 

Still another company reports the 
use of 35 per cent less coal since in- 
stalling an automatic stoker. Steam 
pressure, important in the manufac- 
turing process, has not varied more 
than 3 pounds. Only one hour of the 
fireman’s time is consumed in tend- 
ing the stoker, and the remainder of 
his time can be used on other work. 
Smoke, which previously caused 
trouble by entering the plant and set- 
tling on the yarn in process, is not 
now in evidence. 

The impressive economies which 
the automatic coal stoker has shown 
indicate that it is an important item 
in solving the fuel problem of the 
manufacturing plant requiring less 
than 300 horsepower. 
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A. C. Wave Windings 


Working diagrams and tables that will help to 
take guesswork out of the job of connecting 
windings having two slots per pole per phase 


N THE preceding article, April, 

the method of identifying wave 
windings according to the number 
of slots per pole per phase, and pos- 
sible slot and pole combinations 
were discussed. In this article the 
connecting diagram, connecting ta- 
ble, and checking chart for two slots 
per pole per phase will be given. 

The first working diagram is 
shown in Figure 1, which is laid 
out as are all the diagrams in this 
series, for a single conductor; that 
is, two conductors per slot, one top 
and one bottom conductor. 

In Figure 1 and all diagrams in 
this series, the conductors in the 
bottom half of the slot are used for 
the Al, B1, C1, or line leads and 
for the A*, B*, C*, or star leads. 
Conductors in the top half of the 
slot are used for the A3, B3, C3, 
and A4, B4, C4, or reversing jumper 
leads. 


For Left-Hand Coils 


The diagrams are all based on 
left-hand coils. Slots are numbered 
in a counter-clockwise direction; 
Al is always in the bottom of slot 1 
and is the first conductor at the 
left-hand side of the slot. 

When there are more than two 
conductors per slot, as in diagrams 
B, C, D, Figure 2, the top leads are 
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taken from the top conductor at the 
right-hand side of the slot marked 
lead in diagrams B, C, D. The bot- 
tom leads are taken from the bottom 
conductor at the left-hand side of the 
slot marked lead in these diagrams. 

In Figure 1 and all of the dia- 
grams there are twelve leads, so 
that twelve slots can be located by 
number; therefore, to make the 
maximum use of the diagrams for 
all connections for all slot and pole 
combinations having the same num- 
ber of slots per pole per phase, a 
connecting table is used. 


Connecting Tables 


Connecting Table I gives the slot 
numbers for locating the leads when 
using Figure 1. This table lists the 
number of slot combinations possible 
from 4 to 24 poles, with two slots 
per pole per phase. 

Connecting tables are all divided 
into five sections; the first has two 
columns that list the number of 
poles and total number of slots for 
each pole. The second section covers 
all the A-phase leads, with the head- 
ing at the top showing whether they 
are top or bottom leads, and giving 
the lead symbol, as Al, A* and so 
on. Under each lead symbol is given 
the slot number in which the lead 
should be located. The third and 


Connecting Table I* 
Two Slots per Pole per Phase 

















(C)Phase 











Figure 1. Working diagram for con- 
necting wave windings having two 
slots per pole per phase. This dia- 
gram is to be used with Connecting 
Table I 


fourth sections cover the B and C 
phases. 

In the last two columns of all 
the connecting tables are given the 
number of short pitch connections 
between the line leads. For ex- 
ample, in Table I the column headed 
SP 1, 3, 5 refers to the number of 
connections or clips between leads 
Al and A8, B1 and B3, C1 and C3 
of Figure 1. The last column, 
headed SP 2, 4, 6, indicates the 





A Phase——— B Ph C Ph se es 
——. _ — ase———-—~ ——— ase——-—— n i 
No. of No. of Bottom Leads Top Leads Bottom Leads Top Leads Bottom Leads Top Leads Se “a ‘ 
Poles Slots Ail _ A* A3 Aé4 Bi Bt B3 B4 Gy cc C3: Ce 1-3-5 2-4-6 
4 24 41 19 18 12 vy 9 3 2 20 * 17 Il 10 4 1 1 
6 36 41 #31 30 24 y 9 3 2 32 4 29 23 4 ie 1 1 
8 48 41 «643 42 36 V¥33 27 26 20 417 Il 10 4 1 1 
10 60 41 «55 54 48 ¥ 21 15 14 8 » 41 35 34 8628 1 1 
12 72 *1 #67 66 60 V¥57 51 50 44 » 29 23 22 16 1 1 
14 84 716 98 78 72 V57 51 50 44 4 29 23 Ze 6G 1 1 
16 96 41 91 90 84 ¥ 33 27 26 20 4 65 59 58 52 1 1 
18 108 *1 103 102 96 ¥ 33 27 26 20 » Ty. ga 70 64 1 1 
20 120 41 115 114 108 ¥ 81 75 74 + ~#«68 4 41 35 34 28 1 1 
22 132 *1 127 126 120 ¥ 45 39 38 32 4 89 83 82 76 1 1 
24 144 *1 139 138 132 ¥ 57 51 50 44 113 107 106 100 1 1 





*Use Figure 1 for connecting layout. 


Back and front pitch = 1and7. Short pitch SP = 1 and 6. 
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Table Il—Number of Clips at SP, Two to Eight Conductors 


Two Conductors Four Conductors Six Conductors Eight Conductors 





Slots per Per Slot Per Slot Per Slot Per Slot 
Pole per SP SP SP SP SP SP SP SP 
Phase 1-3-5 2-4-6 1-3-5 2-4-6 1-3-5 2-4-6 1-3-5 2-4-6 

zZ 1 1 3 3 5 5 rs 7 
23 2 1 5 3 8 5 11 7 
3 2 2 5 5 8 8 Il 11 
34 3 2 7 5 11 8 15 11 
4 3 3 7 7 11 11 15 15 
43 4 3 9 7 14 11 19 15 
5 4 4 9 9 14 14 19 19 
54 5 4 11 9 17 14 23 19 
6 5 5 11 11 17 17 23 23 
63 6 5 13 11 20 17 27 23 
7 6 6 13 13 20 20 27 27 
7% 4 6 15 13 23 20 31 27 
8 7 7 15 15 23 23 31 31 





number of clips between leads A* 
and A4, B* and B4, C* and C4. 


Checking the Number of Clips 


The reason for having SP 1, 3, 5 
in one column and SP 2, 4, 6 in 
another is that with 24, 34 and so on 
slots per pole per phase there will 
always be one more connection at 
SP 1, 3, 5 than at SP 2, 4, 6. .The 
number of connections or clips in 
the tables is based on two con- 
ductors per slot; for any other 
number of conductors per slot in 
series, add 1 to the number under 
SP 1, 3, 5 and SP 2, 4, 6, multiply 
this number by one half the con- 
ductors per slot and from it sub- 
tract 1. The result will be the 
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Figure 2. Where the top and bottom 
leads are taken off when there are 
more than two conductors per slot. 
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number of clips behind the No. 3 
or No. 4 leads. 

For example, consider a 10-pole, 
60-slot, series-star connection, hav- 
ing two slots per 
pole per phase, six 
conductors per slot. 
From Figure 1 and 
Table I it will be 


This table shows the number of 
clips at SP 1, 3, 5, and SP 2, 4, 6, 
for 2, 4, 6, and 8 conductors per 
slot, and for 2 to 8 slots per pole per 
phase. With 24, 34, 44, and so on 
slots per pole per phase there are 
more clips under SP 1, SP 3, and SP 
5 than under SP 2, SP 4, and SP 6, 
and the additional number of clips is 
always equal to one-half the number 
of conductors per slot. 


Watch the Arrows 


Direction arrows are used for 
leads Al, B1, C1 in all the connect- 
ing tables to match the direction 
arrows used on the connecting dia- 
grams. For example, Figure 1 and 
Connecting Table I have the arrows 
pointing into the winding on leads 
Al and C1, whereas lead B1 has the 
arrow pointing out. In other words 


Checking Chart I* 
Two Slots per Pole per Phase 





No.of No.of Polar- € B A 
found : that lead Slots Poles _ ity Phase Phase Phase 
A1 is in slot 1, A* 
in slot 55, A? in { 5 4 3 2 1 x 
: ‘ 24 4 11 10 9 8 7 8 
a ne ae in, 2 es 2S 
B1 in 21, B* in 15, + #2 2 21 «20 19 18 
B3 in 14, and Bs 36 —s«&G : - 28 = a 25 — 
gh Z 34 3 31 
in 8; C1 in 41, C* os (+ @ ee & > @ @ 
in 35, C3 in 34, and ; 47 46 45 44 43 42 
in 28. 60 10 53 «552 51 50 49 48 
sagt 3 Y 59 58S ST 56 55S SA 
tter way to 72 12 h 65 64 63 62 61 60 
ee ee gp ge Le ee ae eee 
— = a + 83 82 £81 80 79 78 
use is: A1-B1, A*- 9% 16 h 89 88 87 86 85 84 
B55, A&8-T54, A4- v 95 94 93 92 91 90 
48 d 108s 18 4 101 100 99 98 97 96 
,» and so on. 4 107 106 105 104 103 #102 
Under SP we find 120 =20 ‘ 113 112 111 ine 109 108 
: 119 118 17 1 15 
the figure 1; hence 132 22 A 125 124 123 122 121 120 
for six conductors y 131 130 129 128 127 126 
per slot there will 144.214 4 18f 18 18 1 U1e.lUie 
4 143 142 141 140 139 = 138 


b1lt1—2,6 





+-2=>3,8x<2= 
6, and 6 —1=> 5 
clips. 
The method of checking the 


proper number of clips behind the 
No. 3 and No, 4 leads, that is, A8, 
B3, C3, and A4, B4, C4, should be 
memorized, since it is also a check 
on the correct location of the AJ, 
Bi, C1, and A*, B*, C*, leads for 
the reason that between leads AJ, 
and A, B1 and B3, C1 and C3, and 
A* and A4, B* and B4, C* and C4 
are the number of clips as given 
above. In view of the importance 
of this item Table II has been pre- 
pared. 








*See Figure 1 and Connecting Table I. 


the two-in-and-one-out check is used 
throughout the series. 

All of the connecting diagrams 
to be presented in this series have 
the Al, B1, and C1 leads spaced 120 
mechanical degrees apart, or as near 
120 degrees as possible, for rotor 
windings. A check chart will be 
provided for each diagram, so that 
the Ail, B1, and C1 leads can be lo- 
cated in any other position. These 
checking charts will be explained in 
the next article, which will appear 
in an early issue. 
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Bright Dip for Copper and 
Brass 


I wish that some reader would 
give me the formula for a pickle 
that will put a bright finish on 
copper and brass parts. A con- 
siderable part of our work is on 
switchboards used on boats. Fre- 
quently the switches, fuse clips, 
and other parts are badly corroded 
and it is necessary to clean them 
thoroughly. F.W.—Seattle 


Overload Protection for 
Motors 


Wiring diagrams for’ some 
equipment driven by 3- or 5-hp. 
motors which we have been in- 
stalling show that a _ pressure 
switch which cuts the motors out 
at a predetermined pressure con- 
tains a thermal overload device 
that opens only two lines of a 
three-phase, three-wire, or two- 
phase, four-wire circuit. There- 
fore, in the case of a three-phase 
job one wire of the circuit will be 
carried straight through to the 
motor; with a two-phase, four- 
wire installation, two wires will 
be solidly connected. Is this pro- 
tection adequate? G.W.—St. Louis 


Answers Wanted 


Questions and Answers 


Conducted by G. A.VAN BRUNT 





Motor Rewound, Speed Low 


We are having trouble with a 
small, universal-type Dumore mo- 
tor, rated 110 volts, 12,500 r.p.m. 
The field coils of this motor had 
to be rewound, and No. 22 s.<¢.e. 
wire was used. After rewinding 
we found that the speed was only 
9,400 r.p.m. when the fields were 
connected in series. The speed 
could be raised to 11,500 r.p.m. by 
connecting the fields in parallel, 
but there was considerable arcing 
at the commutator. Growler and 
other tests of the armature have 
failed to disclose any defects. Can 
someone tell me the reason for this 
change in speed? N.K.—Joliet, Ill. 


Anti-Glare Coating for 
Windows 


With the approach of summer it 
will be necessary to coat some of 
our windows and skylights with a 
material that will effectively cut 
off part of the sunlight and thus 
reduce glare and heat. I shall ap- 
preciate it if readers will tell me 
what kind of paint or other mate- 
rial they have found most suitable 
for this purpose. What color do 
you recommend?J.C.W.—Baltimore 





Do These Sparks Mean 
Anything? 


While testing a _ three - phase 
squirrel-cage motor for grounds by 
connecting one lead of a 220-volt 
test lamp to the frame and touch- 
ing the other lead to the motor 
leads in turn, the lamp did not 
light up, but I noticed a slight 
sparking when either of the test 
leads was moved. That is, very 
small sparks showed when either 
the lead on the motor frame or the 
one touching the motor leads was 
moved. Does this sparking indi- 
cate that there is a high-resistance 
ground in the winding? Since the 
motor seems to operate satisfac- 
torily, would it be safe to put it 
back in service? 

R.B.—Lafayette, Ohio 


(THERE may be a high- or low-re- 
sistance ground, but it is difficult to 
prove it with a series test lamp. It 
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may be that the winding is slightly 
carbonized, which allows a small cur- 
rent flow to ground, sufficient to cause 
small sparks to be seen, but not enough 
to light the lamp. 

Another reason for these small 
sparks may be electrostatic capacitance 
between the winding and the frame of 
the motor. The capacitance effect in- 
creases with the size of the motor. If 
the capacitance is great enough, and 
depending on the voltage used for 
testing, a sufficient charging current 
will flow to cause small sparks to be 
seen. 

It is quite probable that the sparks 
seen are due to a combination of both 
effects. Therefore, it can be seen that 
it is practically impossible to say with 
certainty that the insulation resistance 
is either high or low. About the only 
thing that a series test light will show 
definitely is a dead ground, or a com- 
paratively low resistance ground. 

If the motor is an important one, or 
difficult to put back and remove from 








investigate 
further the condition of the insulation. 
The most convenient method for all 
ordinary purposes is an insulation re- 


service, it will pay to 


sistance meter test. For most motors 
a reading of 1 megohm may be con- 
sidered satisfactory. Since insulation 
resistance has a negative temperature 
coefficient, it is to be expected that the 
insulation resistance readings will be 
less when the machine is hot than when 
cold. Also, when testing large equip- 
ment, such as a good-sized armature, 
the readings may be considerably less 
than these obtained with small ap- 
paratus, since the area of the insula- 
tion is much greater. These are some 
of the factors that must be taken into 
consideration when using an insulation 
resistance meter. 

If such an instrument is not avail- 
able a voltmeter test may be made. 
This test involves connecting a d.c. 
voltmeter having a range equal to the 
testing voltage in series with one line 
lead and motor terminal and connecting 
the other line lead to the frame of the 
machine. If the d.c. supply line is 
grounded on one side care must be 
taken to connect the grounded line to 
the motor frame. The insulation re- 
sistance in ohms is given by the 
formula, R = Rm (V —e) + e, where 


V =line voltage 

e = voltmeter reading when con- 
nected in series with the in- 
sulation 

Rm =the internal resistance of 


the voltmeter 


The third method is the breakdown 
or dielectric test. A step-up trans- 
former of small capacity may be used 
for this test. For new machines the 
rule is to apply twice the rated volt- 
age of the machine, plus 1,000 volts, 
for a period of 1 minute. Since this 
test would be pretty drastic for ma- 
chines that have been in service for 
some time, it is usually considered 
satisfactory to apply 150 or 200 per 
cent of rated voltage. If the insulation 
does not break down it is safe to put 
the motor back in service. 

P. LINDHOLM, Newark, N. J. 
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What are your most trouble- 
some problems? Free-for-all 
discussion of them will help 
you and other readers 
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Laying Heavy-Duty Concrete Floors 


GOOD concrete floor is a per- 

petual economy. Rightly built, 
it keeps wheels rolling smoothly, 
speeds up trucking, lengthens equip- 
ment life, reduces accidents, and re- 
sists water and many chemicals over 
a long period. 

As with everything else about the 
factory, there is a right way to build 
concrete floors. Factory crews 
capable of excellent work are often 
required to skimp some essential 
operation because of the need for 
speed. But experience shows that 
it costs no more to do the job right 
—and often takes no longer. 

Following is a summary of meth- 
ods recommended by the Portland 
Cement Association for floor topping 
that must withstand heavy loads and 
abrasion. These methods are based 
on observation of floors under a wide 
variety of service conditions. 


The Base Course 


Good Bond Essential. The base 
course should be left rough, with 
aggregates partly exposed. Before 
the topping is placed, thoroughly 
saturate the base for an hour or 
more, without leaving pools of water, 
and apply a mixture of cement- 
water paste mixed to the consistency 
of thick paint. This mixture should 
be broomed thoroughly into the sur- 
face a few feet ahead of the topping 
coat, and care taken to spread it out 
thin. 

Use Sound, Well-Graded Aggre- 
gate. Use only select, washed stone 
or gravel and sand known to be 
highly resistive to abrasion. The 
coarse aggregate should be gradéd 
from 4 to ? inches. The fine aggre- 
gate should pass a }-in. sieve but 
not more than 10 per cent should 
pass a No. 50 sieve, nor more than 
5 per cent pass a No. 100 sieve. 
Poorly graded aggregates require an 
excessive amount of cement paste to 
fill the voids. Too much fine mate- 
rial necessitates more mixing water, 
which means a thinner cement paste 
producing lower strength and more 
porous concrete. 

For the usual 1-in. topping, the 
best mix is approximately one sack 
of cement to 1 cubic foot of fine 
aggregate and 14 to 2 cubic feet of 
coarse aggregate. The lower pro- 
portion of coarse aggregate can be 
used for hand finishing, and the 


higher proportion with a mechanical 
float. 

Cement and sand toppings should 
never be used for heavy-duty floors. 


Keep the Mixture Stiff 


Control Mixing Water. Mix 
thoroughly with only sufficient water 
to produce the necessary plasticity. 
For hand finishing this should not 
exceed 5 gallons per sack of cement. 
With the mechanical float this can be 
reduced to 44 gallons or less since 
a very stiff mixture is required for 
proper operation of this equipment. 
Even when floating is to be done by 
hand the mixture should be kept as 
stiff as possible, having only enough 
plasticity so that it can be com- 
pacted and brought to the proper 
level. 

These low amounts of water re- 
sult in high-strength concrete. 
Typical cylinder tests in a recent 
Cleveland factory using about 4.2 
gallons per sack showed 2,930 pounds 
per square inch in 3 days; 4,920 in 
7 days and 7,350 in 28 days. Re- 
search shows a definite relationship 
between resistance to abrasion and 
compressive strengths for given 
aggregates. High strengths in- 
dicate a tough wearing surface. 

Place Carefully. A stiff topping 
mix requires methods not used in 
placing more plastic toppings. The 
material is raked to a uniform level 
slightly above grade. Skilled work- 
men should be employed to tamp or 
roll topping into place. Defects will 
show up later if the topping is not 
properly tamped. After tamping, 
topping is  straight-edged and 
scraped to true fioor level. The 
entire surface should be carefully 


checked for high and low spots, 
which are then eliminated. 

Floating and Finishing. Thorough 
compaction of the concrete is neces- 
sary for good results. An electric 
floating machine is now available 
which thoroughly compacts an ex- 
tremely stiff, low-water-content con- 
crete with the least effort. With 
hand methods a wood float is used, 
but a more plastic mixture is neces- 
sary. 

Finishing with a_ steel trowel 
should be delayed until the water 
sheen has disappeared. With the 
mechanical float the troweling may 
be done immediately, but when float- 
ing is done by hand, it is better to 
delay troweling for at least 30 
minutes on account of the more 
plastic mixture required for hand 
floating. Excessive troweling while 
the concrete is plastic brings too 
much fine material to the surface. 
A second troweling called “hard 
troweling’” may be done after the 
surface is so hard that no impres- 
sion is made by the trowel. No 
dusting on of cement or sprinkling 
of water is permitted during the 
troweling operations, 


A Careful Cure Assures Long Wear 


Curing. The final assurance of 
high wear resistance is the curing 
operation. The concrete should be 
kept continuously moist for a period 
not less than 7 days. 

This process carefully followed 
should produce a smooth, hard, wear- 
resistant surface. The high per- 
centage of coarse materials at the 
surface will resist wear and tear 
even under the heaviest types of 
factory traffic. 





8) ae fz; Vz; Vz Vz; XV; zVz; | 210; V2 200; mW eRe QR aaa aa a 


VOLUME 93, NUMBER 6 
JUNE, 1935 


269 


IY eet 


Aqqecarhn, a jeuupebndnr A ciconpapoeiebiren mae ies 


CSS 


isuswsopomennsan snatatiaconssatecnse Gieeagror aathanter papas osabeapantaoas teeseaty ines aaa SAMO TET ONT TT MORE TTT 


Eeleteomenseney 

















TT ~~ DATA SHEET miei 
Preliminary Holes for Wood Serews 







































































































































































w Ts) lo 
: © mM © o ~ mM © o io) © o vt =_ ~ - - 
0) + io © ~ © o © 
Pre tee e218) 218] 81S) 21818) $1812) g 
olo re) S ro) So ro} ro) So So ro) ro) oS ro) ro} So S fo) So 
N 
79) 
a 
% a ; rr ° n 
0 o © nm _ o ) O° o ~ © a 
© a) 2 S 0 Te) 9 in t+ + t+ re) Mm ~“ a“ “ - — 
S| 
» |= 
DS = 
ni 
3) te) lo Ts) ip Ve} 
£ < & © a © $. ° ° + ~ r© ) 
S/ S| ee] ee] of of eo} FE] SE] FS] FE] PLE] SF] as] ws] -e] og 
oto ro) ro) ro) rs) ro) rs) S S ro) ro) ro) ro) So 
NN 
wo 
3 
o Oe) ~ o ° ~ 
S ra Ys) Ve) Te) t vt mM 2) © 2) i) Ds © 2 
re) 
= 
D 
c 
° ye 
pr’ ° 
<= 
, All of threaded part or more 
° 
c 
or 
an 
" wo ite) wo Ww 
£ ~ o o °o ro) o re) © = 9) rte) ~ o 
rt ~ eo o _ 
5 3 ra ° ° ry ° oO 4 Ss = > = = role 
» a fo) ° ro) o °o (o) So oS o o °o ° So 
NN 
7) 
2 = 
fa /s]. 
9 ° Ve) Mm ° ~ o N o + 
> = = te) Te) 0 wn st + t rm l N N —_ l 
ms) 
i § 
5] = - 
r/o]. 5 
= ce) 2 ~ 2 e > = = = = 2 s -Long hold 7] 
= 
= 
ee = , a. % 
<2 2 = a = ~ a - -~ - - 
ot p = = = = 4 : — : > 
pe ae 
£ : S = FY = & = = = 
—10 rote rl | re me} it pe} =—w|] is ait ait 
Meoliumn | 
fold * : 
lo lo lo 
fis! 2 Pili! Si 2 os |o eigsis 
5 ° ° o ° °C ° ° ° ° = = 
Vio °o ° °o ro) ° o ro) oS ° ° °o 
NN _-»| Hort 
o holo 
T 
Bi ale + “4 © 19 a o + % 
° az o in in ite) Ye) + a 2) 
= 
oe 
L 
ie) 
£ 
” $2 
£2. : 
Be £34) Si 2 eB. Se £/ £/ £€/] £] £ 
3 Io mie mi} mi©] mi -—It] -ist -—it] -it -—it| -—it 
ax 
5 
rd 
Vv 
Ya 
aN ° - n ~ t lo © 6 re) o ° n = © 2 g a 
ow 
3 


























Submitted by W. E. Stewart, Sewaren, N. J. 





270 








FACTORY MANAGEMENT 
and MAINTENANCE 





Pa ee ae a 


a eh ee ef 


a ee ee ee ee ee | 


ht es CH 059 OC 


Ss 


Th ee 


Qos & «oO 


oe 

















Dead Fuse Indicator 


Small neon lamp with casing in- 
dicates ‘blown fuse. Connected in 
parallel with fuse and draws no current 
until fuse has blown. Can be used 
on any size cartridge fuse and on plug 
fuses. Designed for circuits of 100- 
550 volts a.c. or d.c.; lights on 0.0005 
amp. current. Length, 1? in.; diameter, 
vs in.; connecting leads, 6 in. Called 
“Ded-Fuse Tattelite.” Littelfuse Labo- 
ratories, 1772 Wilson Ave., Chicago. 


Flow Gun 





For striping and flowing cement, 
sealing compounds, and plastic mate- 
rials. Several different nozzles sup- 
plied; also nozzles to meet user’s speci- 
fications. Four-finger trigger. Called 
“Binks No. 11 Gun.” Binks Mfg. Co., 
3114 Carroll Ave., Chicago. 


Couplings 


For shaft diameters from 3-10 in. 
Load carried on free-floating cushions 
hung between jaws of coupling. 
Cushions available in three materials 


to care for  different-type loads. 
Cushions replaceable without dis- 
mantling coupling. Called “L-R 
Flexible Coupling Type P.” Lovejoy 


Tool Works, 4963 W. Lake St., Chicago. 


Pump 


Self-priming; centrifugal. No floats 
or valves. Splash-proof motor. Avail- 
able for single or polyphase, 50- or 
60-cycle, a.c. or d.c. operation. Worth- 
ington Pump and Machinery Corp., 
Harrison, N. J. 


Heater 


Gas-fired; suspended type. Gases 
are burned in chamber at bottom and 
passed three times through heater be- 
fore exhausted through vent in top. 
Steel plate, welded construction. Baked 
enamel finish and fireproof insulation. 
Manufacturer claims that design 
makes heater self-cleaning. Automatic 
controls and safety pilot; automatic 
gas shutoff in case of current failure. 
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Eight sizes, 60,000-400,000 B.t.u. input. 
Also flow type units. Called “Thermi- 
daire Gas Fired Unit Heaters.” E. K. 
Campbell Heating Co., 2441-45 Char- 
lotte St., Kansas City, Mo. ~ 


Resistors 


Carbon. For use with electronic selec- 
tive and control apparatus. Resistance 
values as low as 0.04 ohm. Capacities 
4-10 watts. Manufacturer claims that 
excessive humidity conditions do not 
affect operation. Known as “LV” 
series. The Ohio Carbon Co., 12508 
Berea Rd., Lakewood, Ohio. 


Lubrication Cabinet 


Contains Adams No. V-412  air- 
powered, booster gun with ball-link 
hose, coupler, adapter, and three extra 
air-primed magazines for different 
greases. Cabinet is 24 in. high, con- 
structed of heavy-gage steel. Weight, 
41 lb. Adams Grease Gun Corp., 54- 
62 W. 21st St., New York. 


Orifice Fitting 


The Foxboro Co., Foxboro, Mass. has 
been appointed sole distributor of 
“Commercial Orifice Fittings,” made 
by the Commercial Iron Works, Los 
Angeles. 


Tractor 


Called “Midget Shopmule Tractor.” 
Length, 72 in.; width, 39 in.; height, 
54 in. Turning radius of 54 in. 
Weighs 3,500 lb., has low speed draw- 
bar effort of 2,800 lb. Four-cylinder 
engine of 33 hp.; Ford V-8 transmis- 


sion. Pressed-on rubber tires. Foot 
and hand brakes. Self-starter and 
horn. Front and rear bumpers. 


Coupler, with adjustable height, will 
accommodate ring or hook. W. F. 
Hebard & Co., 551 W. Van Buren St., 
Chicago. 





Materials Heater 


For heating and storing glues, gums, 
and like compounds. Variable thermo- 
static control between 100 and 500 deg. 
F. Also brass agitator driven by 1 hp. 
motor at 24 r.p.m. Heated hoses and 
nozzles available for compounds which 
“freeze” upon exposure to air. Heavy 
copper tank inclosed in sheet steel 
housing. Heating units, in multiple 
circuits, are wound around inner tank 
and cemented to tank wall. Heat-re- 
taining insulation between tank and 
housing. Two-piece copper cover. Four 
sizes: 25, 50, 75, and 100 gal. Sta- 
Warm Electric Co., Ravenna, Ohio. 


- Condensing Units 


Open type. Three suction-pressure 
ranges from 31 deg. below zero to 40 
deg. above, designated as Low, Stand- 
ard, and High. Some aircooled, some 
watercooled. Thermal-overload start- 
ing switch with automatic reset. Suc- 
tion and discharge valves in compres- 
sor head. Oil level gages to show 
quantity of oil in crankcase. Westing- 
house Electric and Mfg. Co., East 
Pittsburgh. 





Motor 


Small, 1/110 hp. For 60 cycle, 110- 
and 220-volt operation. Two-pole, 
single-phase, induction, shaded-pole 
type with center drive. Bearings are 
bronze impregnated with graphite, 
eliminating oil. Three forms for in- 
termittent or continuous service: skele- 
ton without gear reduction, skeleton 
with gear reduction (24-1 or 48-1 
ratios), or frame without gear reduc- 
tion. Type BM. Signal Electric Mfg. 
Co., Menominee, Mich. 


Conveyor Idler 


Designed to keep conveyor belts 
aligned. Center horizontal rojler is 
flanked by two inclined rollers. All 
three are mounted on a pivoted frame 
at the extremities of which are actuat- 
ing rolls, which the belt contacts only 
in sudden side surges. As belt climbs 
on one side roller entire frame pivots 
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and guides belt back to central position. 
Called “Positive Self-Aligning Idler.” 
Link-Belt Co., 910 S. Michigan Ave., 
Chicago. 


Shock Absorber 


For machinery bases. Consists of 
base plate and housing, with cork as 
insulating material. Leg of machine 
is bolted to housing, and base plate to 
floor. Three sizes, supporting loads 
from 65-375 lb. per unit. Height, 2 in. 
Base plates, 3, 43, and 53 in. square. 
Called “Vibration Eliminator.” The 
Vibration Eliminator Co., 4126 37th St., 
Long Island City, N. Y. 


Controller . 





For diaphragm-operated devices. Cir- 
cular cam can hold 20 actuating lugs, 
the number used corresponding to the 
number of operations to be performed. 
Time interval varied by adjusting posi- 
tion of air nozzle. Compressed air or 
gas at 25 lb. per sq.in. used. Over- 
pressure release protects diaphragm 
motors in the event of reducing-valve 
failure. Cam driven by spring-driven 
or electric clock. Available either as 
reverse-acting or direct-acting. Water- 
proof, non-corrosive aluminum case 
with crackle finish. Taylor Instru- 
ment Co., Rochester, N. Y. 


Armature Winder 


Machine for winding small genera- 
tor and fractional-horsepower motor 
armatures. Manufacturer claims that 
it is two-thirds automatic but does 90 
per cent of the winding work. Style 
20. P. E. Chapman Electrical Works, 
1820 Chouteau Ave., St. Louis. 


Voltage Control 


For small a.c. generators, synchro- 
nous motors, synchronous condensers, 
and d.c. generators. Solenoid core 
reacts to voltage changes and operates 
rheostat connected in shunt field cir- 
cuit. Rheostat made up of two stacks 
of rectangular resistance plates with 
silver button inserts on one end. Pres- 
sure transmitted by lever from solenoid 
core tips stacks, bringing silver contacts 
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together. Rheostat gives smooth tran- 
sition of voltage. Sliding weight on 
operating lever is set to maintain given 
generator voltage. Can be used with 
a.c. generators of 1, 2, or 3 phases, and 
frequencies of 25-125 cycles. Mounted 
on metal base with perforated exten- 
sion over rheostat element, for panel 
or bracket mounting. General Electric 
Co., Schenectady, N. Y. 


Hoist 


For loads of 200-2,000 lb. Motor, 
x hp. Automobile type brake. Rope- 
operated control. Control operates 
motor switch and brake at same time. 
Automatic limit stop. Trolley suspen- 
sion. Gears run in oil. High speed and 
heavy duty models also available. 
Monnier Bros., Inc., Algonac, Mich. 


Vibrating Screen 


“Aero-Vibe” design. Suspended by 
cables and springs, vibrated by adjust- 
able counterweighted wheels. For 
medium and fine size materials, wet or 
dry, in moderate tonnages. Sizes from 
13x3 to 5x10 ft. Allis-Chalmers Mfg. 
Co., Milwaukee. 


Voltmeter 


Contact-making, for feeder voltage 
regulators. Solenoid suspended from 
compensating spring causes contact 
beam to move up or down. Contacts 
at beam center close circuit to regulator 
relay-switch magnet, and cause regula- 
tor motor to operate. No-voltage cut- 
out protects feeder from higher than 
normal voltage. Type TSB-20. Gen- 
eral Electric Co., Schenectady, N. Y. 


Pump 


Two types of centrifugal, side-suction 
pumps. Will handle capacities up to 
450 gal. per min., heads up to 100 ft. 
Heavy duty bearing takes thrust load 
at pulley end of shaft. Grease-lubri- 
cated sleeve bearing at impeller end. 
Thrust bearing is made adjustable, by 
the use of shims, to take up wear be- 
tween impeller and casing. Types B 
and C. Gardner-Denver Co., Quincy, 
Ili. 








Shear 


Foot-operated, with gaps in housing 
to permit cutting sheets longer than 
length of shear. Made in 5 lengths 


f 
i 





d 


for cutting metal up. to 16 gage. Self- 
locking steel holddown operated by 
manually controlled eccentrics which 
exert heavy pressure on metal to be 
cut. Crosshead of steel construction. 
Counterbalancing springs produce uni- 
form pressure throughout cutting 
process. Treadle extends across front 
of machine, and is so constructed that 
equal motion of ends of crosshead is 
assured. Back, front, side, bevel, and 
extension-slitting gages are included. 
Called “Niagara Foot Gap Shears.” 
Niagara Machine and Tool Works, 
Buffalo. 


Goggle 


Eyecups 


For chemical workers. 
molded to fit contour of face snugly. 
Air circulates through slots in lens 
rings and eyecups, and through per- 
forated side shields behind which is 
baffle plate to deflect splashes. Super 


Armorplate lenses. Rubber - covered 
bridge and headband, both adjustable. 
Called “AO  Duralite-50 Chemical 
Goggle.” American Optical Co., South- 
bridge, Mass. 


Welder 


Electric arc. Two sizes, known as 
Nos. 3 and 4. Designed for applica- 
tion of bronze and hard surfacing. Six 
stages of heat control, self-adjusting 
voltage regulator, and automatic 
starter for arc. No. 3 may be used 
for welding practically all weight 
metal down to 28 gage. No. 4 is for 
use on heavy work. No. 3 has 10 kw. 
rating; operates on 220-volt, 60-cycle 
single-phase line. Weighs 200 Ib. and 
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uses 4- to Ye-in. coated or uncoated 
electrode. No. 4 has 15 kw. rating; 
operates on 220-volt, 60-cycle power 
circuit. Weighs 280 lb. Called “Roffy 
Automatic Arc Torch and Welder.” 
Electric Torch Mfg. Co., 5321 Horton 
‘St., Oakland, Cal. 


Coupling 


Flexible drive. For fractional horse- 
power motor. Designed to eliminate 
transmission of vibration from motor 
to driven shaft. Manufacturer claims 
it will operate without binding under 
reasonable lateral or angular misalign- 
ment, and makes possible quick align- 
ment of motor and shaft. Of flexible 
rubber, treated to resist oils, in lengths 
from 23 in. up. Any combination of 
ts-, 8-, Y-, and 4-in. bores. Guardian 
Utilities Co., 1023 E. 46th St., Chicago. 


Condensing Units 


Motor, compressor, receiver, and 
automatic controls mounted on one base. 
Single compressor on 10 hp. model; 15, 
20, and 25 hp. models are duplex ma- 
chines. Two largest models have 3- 
cylinder compressors, 15-hp. model has 
2-cylinder compressor. Vee belts with 
adjustment, high pressure cutout, low 
pressure control, liquid line strainer, 
and suction strainer. Liquid level in- 
dicator in receiver. . York Ice Ma- 
chinery Corp., York, Pa. 


Cutter and Grinder 


Combination cutoff machine and 
grinder. Abrasive cutoff wheel 10xzs 
in., operating at 9,000 f.p.m. Manu- 
facturer claims that 1-in. stock can be 
cut in approximately 15 seconds. Grind- 
ing wheel measures 8x1 in. Both 
wheels guarded. Motor, 1 hp.; rotor 
shaft on ball bearings in dustproof 
housings. Floor or bench types. The 
Cincinnati Electrical Tool Co., Cin- 
cinnati. 
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Air Compressor 


Sizes 113-194 cu.ft. per min. dis- 
placements. Three cylinders, two for 
low pressure stage. Cylinder wall 
watercooled. Force feed lubrication. 
Heavy duty roller bearings. Crank- 
shaft of chrome - nickel - molybdenum 
alloy. Drop forged steel connecting 
rods. Light-weight, automotive type 
pistons. Cushioned valves. Known as 
“WBR” compressor. Gardner-Denver 
Co., Quincy, Il. 


Valves 





Rubber-lined for handling corrosive 
and abrasive fluids under high pres- 
sure. Disk type. Disk and seat rings 
easily replaced. Rings are reversible 
for double service. Easy changeover 
from straightway to angle valves by 
reversing lower body section. The B. F. 
Goodrich Co., Akron. 


Drill 


Known as “3-Inch Junior.” Alu- 
minum casings, oilless bearings. Slide 
switch located on top of handle and 
controlled by operator’s thumb. Uni- 
versal motor operating on a.c. or d.c. 
Standard voltage, 110; available also 
for 32, 220, or 250 volts. Black & 
Decker Mfg. Co., Towson, Md. 


Agitator 


Called “Shaler Shaker.” Imparts 
screening motion to sieve or conveyor. 
Two weights geared together rotate in 
opposite directions. Unit is dustproof. 
Inner bearings full floating. Splash 
lubrication. Belt or direct drive. Ajax 
Flexible Coupling Co., Westfield, N. Y. 


Time Control 


For repeating one or two operations 
any number of times at any interval 
desired. Jack connections permit re- 
moval of parts without disturbing 
wiring. Manufacturer claims that ac- 
curate adjustments may be easily made 
and that contact metal transmits cur- 
rent even when oxidized. For a.c., 110 


or 220 volts. Automatic Temperature 
Control Co., Philadelphia. 


Combustion Control 


Air-operated on basis of steam-air 
flow. Frictionless free-floating, air 
pilot valves are incorporated in re- 
corders of steam pressure and air flow. 
When valve moves from neutral posi- 
tion, air pressure becomes greater on 
one side of piston of control drive and 
moves control. Selector valves on 
master and individual boiler panels. 
Pointer and dial on selector valve in- 
dicate position of equipment. Bailey 
Meter Co., 1050 Ivanhoe Rd., Cleveland. 


TRADE 
LITERATURE 


AiR CONDITIONING — Two bulletins, 
one title “Product Coolers,” the other 
title “Fans for Heating, Ventilating, 
Drying, and Air conditioning.”—The 
Trane Co., La Crosse, Wis. 

ARMATURES — Bulletin 20AA, de- 
scribing armature - winding machines. 
—P. E. Chapman Electrical Works, 
1820 Chouteau Ave., St. Louis. 

BEARING MOUNTINGS — Bulletin B, 
title “Standard Appliances for Anti- 
Friction Bearing Mountings.” — The 
Bearing Appliance Co., Ardmore, Pa. 

BEARINGS — Data sheets, on roller 
bearing housing closures.—The Bear- 
ing Appliance Co., Ardmore, Pa. 

BorLers—Catalog, covering line of 
horizontal-return tubular  boilers.— 
Combustion Engineering Co., Inc., 200 
Madison Ave., New York. 


BUILDING Costs—Graph, showing in- 
dex of industrial building costs. — 
Aberthaw Co., Boston. 

CABLE—Bulletin WP-1, on Peerless 
weatherproof wire and cable.—General 
Cable Corp., 420 Lexington Ave., New 
York. 

CABLE CONNECTORS — Folder, on 
Dalweld detachable cable connectors.— 
The Dallett Co., 165-189 Clearfield St., 
Philadelphia. 

CHAIN TonGs—Leaflet, listing Ideal 
Chain Tongs for pipes and fittings.— 
Armstrong Bros., Tool Co., 317-357 N. 
Francisco Ave., Chicago. (The Arm- 
strong Bros. Tool Co. has purchased 
this line from the Carrier Engineering 
Corp., Newark, N. J.) 

CHRONOGRAPHS—Catalog B-1, title 
“Chronographs and Accessories.”—The 
Gaertner Scientific Corp., 1201 Wright- 
wood Ave., Chicago. 

CLEANING MILL — Bulletin S-77, on 
mill using blast cleaning-method.—The 
W. W. Sly Mfg. Co., 4700 Train Ave., 
Cleveland. 

CoMPRESSORS—Bulletin L-620-B8, on 
Type VA-2, 2-stage, vertical angle, air 
compressors.—Worthington Pump and 
Machinery Corp., Harrison, N. J. 


273 





= ae LRTI = 


SS ST 
a 


pasoregersin 





Lee ae 


ereecnsaeeerensaegeesrnongaereoaatin 


So on or arn 


























ConvEyors—Bulletin 41, on roller 
conveyor developments.— Logan Co., 
Louisville, Ky. 

Conveyors — Folder No. 1408, de- 
scribing self-aligning idler for conveyor 
belts.—Link-Belt Co., 910 S. Michigan 
Ave., Chicago. 

Corp—Leafiet, on Mid-Rip separat- 
ing, flexible lamp cord, type POSJ.— 
General Cable Corp., 420 Lexington 
Ave., New York. 


DRAWN STEEL — Folder on drawn 
steels—Union Drawn Steel Co., Mas- 
sillon, Ohio. 


ELECTRICAL EQUIPMENT — Catalog 
and price list of motors, generators, 


and ventilating equipment. — Diehl 
Mfg. Co., Elizabethport, N. J. 
ELECTRODES — Booklet No. 2, on 


Murex electrodes.—Metal & Thermit 
Corp., 120 Broadway, New York. 


ENGINES — Bulletin S-550-B5, on 
horizontal 2-cycle, gas-oil engines.— 
Worthington Pump and Machinery 
Corp., Harrison, N. J. 


GRINDING MACHINES — Folder, an- 
nouncing two grinders.—Norton Co., 
Worcester, Mass. 


GRINDING MiLtus—Folder, showing 
parts designed to increase efficiency of 
grinding mills—Schutte Pulverizer 
Corp., 621 Eggert Rd., Buffalo, N. Y. 


HEATING — Bulletin No. 9, showing 
electric heating systems.—Hynes Elec- 
tric Heating Co., 240 Cherry St., Phila- 
delphia. 

HEATER — Pamphlet, title “Thermi- 
daire Gas Fired Unit Heater.”—E. K. 
Campbell Heating Co., 2441-45 Char- 
lotte St., Kansas City, Mo. 


Hoist — Pamphlet, announcing elec- 


tric hoist. — Monnier Bros., Ince., 
Algonac, Mich. 
INSULATION — Booklet, on Sonittep 


Products, insulating cement.—George 
F. Pettinos, Inc., 1206 Locust St., 
Philadelphia. 


JACK—Booklet, title “How to Use the 
Porto-Power Jack.”—Blackhawk Mfg. 
Co., Milwaukee. 

LADDERS—F older, announcing Ladder 
Grippers for preventing slippage of 


ladders. — John Haslett, Stock Ex- 
change Bldg., Philadelphia. 
Motors — Bulletin on _ polyphase 


motors of 4-600 hp.—Century Electric 
Co., 1806 Pine St., St. Louis. 


Motors — Leaflet 2100, on wound- 
rotor, induction motors. Leaflet 2183, 
on d.c. motors and generators.—Allis- 
Chalmers Mfg. Co., Milwaukee. 


PIPE THREADERS—Two folders, one 
on threading principle and one on 
Model-A portable pipe-threading ma- 
chine. — Beaver Pipe Tools, Inc., 
Warren, Ohio. 


PLATING — Leaflet, showing barrel, 
rheostat, and anodes for plating.—The 
Udylite Co., 1651 E. Grand Blvd., 
Detroit. 


PNEUMATIC TooLs—Catalog No. 50, 
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showing line of pneumatic tools.— 
Independent Pneumatic Tool Co., 600 
W. Jackson Blvd., Chicago. 


Pumps — Bulletin CP11, on centrif- 
ugal side-suction pumps. — Gardner- 
Denver Co., Quincy, III. 


Pumps — Bulletin W-318-B6A, on 
Type U, 2-stage volute, centrifugal 
pumps.—Worthington Pump and Ma- 
chinery Corp., Harrison, N. J. 


ROLLER BEARINGS—Catalog No. 12, 
on complete line of roller bearings.— 
Shafer Bearing Corp., 6501-99 W. 
Grand Ave., Chicago. 


SHEET METAL—Bulletin, title “Sug- 
gestions for Galvanized Sheet Metal 
Specifications.”—-The American Rolling 
Mill Co., Middletown, Ohio. 


SHock ABSORBER—F older describing 
Vibration Eliminator for motor bases. 
—The Vibration Eliminator Co., 4126 
87th St., Long Island City, N. Y. 


Spray PAINTING—Catalog IA, show- 
ing spray-painting and finishing equin- 


ment. — The DeVilbiss Co., Toledo, 
Ohio. 

SPRAY PAINTING — Pamphlet, on 
Spra Bonderite, a base for paint 


finishes.—Parker Rust-Proof Co., 2177 
E. Milwaukee Ave., Detroit. 


STAMPINGS—Booklet, title ‘Modern 
Stampings—Their Place in Present- 
Day Design, Manufacturing, and Sell- 
ing.”—Geuder, Paeschke & Frey Co., 
Milwaukee. 


STEEL PLATES—Leaflet, showing sizes 
of steel plates.— Lukens Steel Co., 
‘Coatesville, Pa. 


SwitcH—Circular No. 119, showing 
Thermostatic Tumbler Motor Switch. 
—The Trumbull Electric Mfg. Co., 
Plainville, Conn. 


THERMOMETERS — Bulletin 4001, de- 
scribing electrical-resistance thermom- 
eters for use with air-conditioning 
systems.—Leeds & Northrup Co., 4900 
Stenton Ave., Philadelphia. 


TRACTOR — Bulletin 22, describing 
Midget Shopmule Tractor..—W. F. 
Hebard & Co., 551 W. Van Buren St., 
Chicago. 


TRACTOR—F older, title “Proving by 
Performance With Caterpillar Diesel.” 
—Caterpillar Tractor Co., Peoria, Il. 


TrucK—Booklet, title “This New In- 
dustrial Pick-up,” showing electric lift 
trucks.— The Elwell-Parker Electric 
Co., 4120 St. Clair Ave., Cleveland. 


TUBE BENDER—Bulletin No. 39, on 
Production Tube Bender.—Parker Ap- 
pliance Co., Cleveland. 


TUBING—Booklet, on seamless tubing. 
—Summerill Tubing Co., Bridgeport, 
Montg. County, Pa. 


VALVES—Folder, on plug and disk 
type valves.—The Fairbanks Co., New 
York. 


WELDER — Bulletin 910, describing 
Noel “Speed Arc” welder.—The Ideal 
Electric and Mfg. Co., Mansfield, Ohio. 





WIRING — Booklet, title “Handbook 
for the Man on the Job,” covering sur- 
face and extension wiring.—National 
Electric Products Corp., 1106 Fulton 
Bldg., Pittsburgh. 


Books 


GETTING ALONG WITH 
PEOPLE 


Milton Wright. McGraw-Hill Book 
Co., Inc., 3830 West 42d St., New York. 
285 pages, appendix, index. $2.50. 

Aims down the middle between in- 
spiration and dry scholarity. Intended 
to help smooth the individual’s way in 
an era that calls for more cooperation 
than rugged individualism. 


ON ECONOMIC PLANNING 


Edited by Mary L. Fleddérus, direc- 
tor, and Mary Van Kleeck, associate 
director, International Industrial Re- 
lations Institute. Covici-Friede, New 
York. 264 pages and appendix. $3. 

Being a group of papers delivered 
at the Regional Study Conference of 
the IRI, edited and presented in a 
comprehensible form. A collective at- 
tempt to answer the question, “What 
kind of economic planning can end un- 
employment, establish security, and 
raise standards of living in proportion 
to productive capacity?” 


RESEARCH: THE PATHFINDER 
OF SCIENCE AND INDUSTRY 


T. A. Boyd, Research Division, Gen- 
eral Motors Corporation. D. Appleton- 
Century Co., Inc.. New York. 297 
pages, bibliography, index. $2.50. 

The story of modern research, in- 
cluding the purely scientific and that 
applied in service toindustry. Explains 
how research evolves as industry de- 
velops, how it is organized and financed, 
how laboratories are planned. Also, 
qualifications, training, recruiting, re- 
muneration of research specialists. 


COST ACCOUNTING 
PRINCIPLES AND PRACTICE 


James L. Dohr, associate professor. 
of accounting, Howell A. Inghram, in- 
structor in accounting, and Andrew L. 
Love, accounting staff, Columbia Uni- 
versity. The Ronald Press Company, 
New York. 600 pages, glossary, in- 
dex. $4. 

Second revised edition. Covers the 
full range of factory cost accounting, 
from job orders, process costs, and 
other basic cost procedure, through 
standard costs and budgetary control 
to the accounting of losses through 
decline in commodity prices, idle plant 
capacity, idle labor, and idle capital. 
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PowWER TRANSMISSION NEWs 


“Early to bed, early to rise; work like 
hell and advertise.’”’ Some slogan, but the 
last word could well be changed to... 
modernize ... or rather added to the 
phrase. 

Modernization has already proved its 
value in many different ways. . . better 
merchandise and lower costs ... surely 
both essential to business progress. 

Investigation shows that Modernization 
can well begin with a study of the trans- 
mission of power, getting power where you 
need it at the lowest possible cost. 

Producing means of power transmission 
the Morse Chain Company has been one 
of the leaders in helping manufacturers to 
modernize their factories and also apply 
modern power transmission to all forms 
of machinery. 





Showing construction of Morse Standard Chain 
Coupling 


Chain Drives both silent and roller have 
found a very definite place in the revamp- 
ing of plant layouts. Experience has 
proved without question that chain drive 
transmits power with a minimum of loss, 
reduces costly breakdowns and really has 
more advantages than other forms of 
power transmissions. Reports of increased 
production at lower cost comes to us con- 
tinually from customers who have installed 
chain drives as part of their modernization 
development. 

Due to its flexibility and smoothness, as 
compared with other forms of positive 





Morse Roller Chain used on Conveyor 


power transmission, the chain drive often 
permits operation of the driven unit at a 
higher rate of speed, thus further adding 
to the gain in production that results from 
absence of slip. 

Furthermore, because of their adapt- 
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ability to short centers, floor space is con- 
served, making more room available for 
other operations. They also eliminate 
overhead shafting and allow ceiling space 
to be used for conveying or other necessary 
functions. 

Not only have MORSE Silent and 
Roller chains been used in many mod- 
ernization plant developments, but other 
MORSE products have also taken their 
place in such plans. MORSE Flexible 
Couplings. . . the Morflex. . . using cold 
non-flow rubber as a flexing medium, and 


the standard MORSE Chain Coupling... 
are being used to correct misalignment and 
give better transmission through power 
shafts. 

The MORSE Improved Kelpo free- 
wheeling clutch recently perfected by 
MORSE Chain Company is fitting into 
many plans for machine modernization. 

MORSE sales engineers are located in 
the principal cities throughout the country 
and their services are available to all indus- 
tries in the development of better power 
transmission. 
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MORSE 


POWER DRIVES 
MORSE CHAIN COMPANY 


A Division of Borg-Warner Corp. @ ITHACA, NEW YORK 
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THE ARC THAT 
SHOWS UP 
IN THE 
SHOW DOWN 


You’ll find out more about arc 
welder performance from the oscil- 
lograph record than you can learn 
otherwise in a month of Sundays. 


When it looks 

like this: 

you have the varying heat intensity 
that means lack of uniform strength 
in welds. 


P&H-Hansen’s oscillograph record 
looks like 
this: 
That’s why you weld faster, more 
effectively with P&H-Hansens. 
They make welding easier, reduce 
the dependence on human skill. 


Before you buy your next welder, 
examine comparative oscillograph 
recordings. You will find the key to 
strong dependable welds. 


HARNISCHFEGER CORPORATION 
4525 W. National Ave., Milwaukee, Wis. 





Bulletin HW-3 
gives you “The In- 
side Story”. 
Ask for it. 


Models range from 50 
to 800 ampere capacity. 


- 
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What Limit 
P.F. Correction? 


(Continued from editorial page 255) 


tor on the feeder is 60 per cent and 
a capacitor of sufficient capacity to 
raise the power factor to 90 per cent 
is installed near a load center, the 
current and voltage drop will be re- 
duced about 333 per cent. The en- 
ergy loss in the feeder, which varies 
as the square of the current, will be 
reduced to-less than one-half (45 per 
cent) of its former value. This sav- 
ing in kilowatt-hours may add con- 
siderably to the return on the in- 
vestment. 

If the motors are well loaded, per- 
haps overloaded in some cases, an 
increase in voltage will cause them 
to take less current for the same 
load and thus further reduce the 
feeder current. A 5 per cent in- 
crease in voltage at the motor in- 
creases the torque available about 10 
per cent, which may help some 
motors to carry intermittent peak 
loads, or enable them to carry such 
loads with a smaller drop in speed. 


Effect of Voltage on Speed 


The erroneous idea is sometimes 
held that an increase in voltage very 
materially increases the speed of an 
induction motor and, therefore, the 
output from a given machine. The 
speed of induction motors does vary 
directly with the frequency, but a 
reduction of 10 per cent in voltage 
on a motor with a rated full-load 
speed of 1,160 r.p.m. will lower its 
speed less than 1 per cent, or down 
to 1,151 r.p.m. Therefore, on con- 
tinuously running, general-purpose 
motors voltage variations have little 
effect on the speed or the production 
of the machines driven. 

There are, however, certain types 
of motors and machines on which 
voltage variations have a very ma- 
terial effect. Machines such as ex- 
tractors or centrifuges are com- 
monly driven by squirrel-cage motors 
with high-resistance rotors that give 
a starting torque of two or more 
times full-load torque and a slip at 
rated torque of from 20 to 25 per 
cent. In one of the accompanying 
curves it will be seen that on high- 
resistance motors the speed at rated 
torque has dropped 56 r.p.m. for a 
10 per cent drop in voltage, and that 
the starting torque is reduced from 





MODERN, SIMPLIFIED 
DESIGN BRINGS DOWN 
YOUR COST WITH P&H 
CONVERTIBLE MOTORS 


The ingenious design of frame, 
end heads and bearings for 
these new motors permits inter- 
changeable parts . . . gives you 
easy convertibility for open 
type, splash-proof, fan-cooled 
or fully enclosed service appli- 
cations. 

Whatever kind of motor your 
job requires, you'll find it 
among these models ranging 
from 1% to 125 HP, Squirrel 
Cage or Slip Ring types. Larger 
shafts and bearings with liber- 
al allowance for cooling make 
these new units first choice for 
heavy duty applications. 
HARNISCHFEGER CORPORATION 
4525 W. National Ave., Milwaukee, Wis. 


Write for complete 
data given in 
Bulletin HM-1 


Offered in all standard 


frequencies. 














| STOP THEM 


The best accounting practice fails to hold down costs when the methods of process control 
are obsolete. To stop waste, facts are necessary! INSTRUMENTATION will give you 
these facts about your process—and more—it will control the process variables and result 


in improvements and economies that are quickly translated into profits. 


Instrumentation may be the correct application of a single instrument on a piece of equip- 
ment, or COMPLETE CONTROL of an entire process as a unit. It is necessarily as much 
a matter of engineering as of instruments and is a service offered as part of our business 


relationship with your own engineering and production departments. 


Savings far outweigh the comparatively modest investment necessary. Instrumentation, 
in fact, is one of the NEW tools of profitable production with which every alert executive 


should be familiar. We will be glad to discuss possibilities in your plant. _ Write direct to 


THE FOXBORO COMPANY e Foxboro, Mass., U.S.A. 
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This new flexible coupling 
adjusts itself instanta- 
neously, without friction, 
to variations in operating 
conditions. 
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BALDWIN-DUCKWORTH CHAIN 


Ivory Soap literally floats— Baldwin-Duckworth chains 


i in- k th and sprockets operate 
as os ero “ a ae smoothly and economically, 
a + age day after day, and last a 


sands of other articles for mighty long time. 
ee, (we Send for catalog—a _ real 
chine-finish roller chain is eidieal Oe autuaiie teil 
the preferred form of drive nical information. Baldwin- 
on wrapping, conveying and Duckworth Chain Corpora- 
elevating machinery. tion, Springfield, Mass. 


BALDWIN-DUCKWORTH 











—The First Law of 
Industry 


In an emergency, a strong, substantial fence 
is your first line of defense, and mighty wel- 
come, too. Protect your plant with a sturdy, 
well-built Pittsburgh Fence. The Pittsburgh 
Chain-Link Fence representative will gladly 
measure your property and submit a recom- 
mendation and estimate of cost. No obliga- 



















tion on your part. 


PITTSBURGH STEEL CO. 


760 Union Trust Bldg. « Pittsburgh, Pa. 
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200 per cent to about 162 per cent. 

On drives such as_ extractors, 
which start frequently, the principal 
work done by the motor is accelerat- 
ing the mass; therefore, the time re- 
quired to reach a given speed will be 
increased as the torque is decreased. 
It is evident that with capacitors lo- 
cated close to such loads, so as to cor- 
rect for the low power factor and 
high current during starting, a ma- 
terial improvement may be made in 
production speeds. 

On lighting circuits poor voltage 
regulation is very annoying and 
causes eyestrain; on circuits that 
supply heat for industrial processes 
uniformity of product can be ob- 
tained only with a closely controlled 
voltage. Capacitors that are suit- 
ably chosen and located near the 
motor load so as to maintain a high 
power factor on the feeders will do 
much towards keeping a uniform 
voltage and consequently a uniform 
temperature on heating units. 

As a rule the capacitor installation 
that makes the best return on the 
dollar corrects the low power factor 
as close as possible to the point 
where it originates, but the total 
benefits of correction may accrue 
from numerous sources. 





Lubricating 
Gear Drives 





(Continued from editorial page 262) 


built on the foundation of the oil 
wedge. Briefly, the wedge is due to 
sliding action, depends on a con- 
verging entrance of the lubricant, 
and is responsible for a hydraulic 
pressure greatly in excess of the film 
strength. The nature of gear tooth 
action responds to the requirements 
of the oil wedge development, par- 
ticularly at the higher speeds. 

Sliding and rubbing of one profile 
against the other at extremely low’ 
speeds has the effect of shearing and 
squeezing away the lubricant shortly 
before the profiles reach the pitch 
point, where the pressure is usually 
a maximum. Figure 2 shows why 
maximum pressures can ordinarily 
be expected at that point where the 
tooth profiles are partaking of a 
pure rolling action. As engagement 
progresses into the arc of recess, 
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rubbing and sliding action is again 
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Paint your 
whole plant 


faster—at lower 
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Painting Equipment 
PRAY painting has always 
been more economical than 

brush work, but it offers you 
greater savings now than ever 
before. The best proof is the 
performance record of the 
scientific and up-to-date Im- 
perial types of equipment. 


A portable air compressing unit 
will pay for itself in 50,000 
square feet of painting. 


A saving of $90 over previous 
costs was made in painting an 
area of 10,000 feet. This paid 
one-third the purchase price. 


There was a difference of $225 
in spray-painting a plant in- 
terior as compared with pre- 
vious costs for the same area. 


Practically all paints that can be 
brushed can be sprayed. Imperial 
spray guns are so light and well 
balanced that one operator can 
cover a large area of space evenly 
in minimum time without fatigue. 


Order from your jobber—and write 
for details about new paint spray 
gun designs. 


Write also for information on our 
complete lines of industrial and re- 
frigeration fittings, welding equip- 
ment, etc. 


IMPERIAL BRASS 


MANUFACTURING CO. 


519 S. Racine Avenue, CHICAGO 





evident, this time in the opposite 
direction. If the film has been fairly 
well squeezed out before reaching 
this point, either the surfaces will 
be in direct metallic contact, or they 
will be free of one another by the 
amount of the oil film thickness in 
the approaching side of the zero 
contact. 

When the velocity of the engaging 
members is high, the oil film has 
scarcely time to be squeezed out. At 
low speeds, however, the film is not 
built up and unless a rather viscous 
lubricant with a high film strength 
is used, trouble may be expected from 
wear if the pressures are unusually 
high. For these high-pressure ap- 
plications a lubricant of great 
oiliness and adhesiveness is desir- 
able. 

For high-speed rotating members 
it is of prime importance to keep the 
amount of heat generated at a mini- 
mum. Heating at this point is due 
largely to the fluid friction of the 
oil; that is, heat is generated due to 
the excessive velocity at which the 
molecules of the oil slide over one 
another. This action can be con- 
trolled to some extent by using an 
oil of low viscosity, providing the 
teeth with sufficient backlash and 
clearance, limiting the amount of 
lubricant to that necessary for 
proper lubrication, and introducing 
the oil as close as possible to the 
mesh point. 


For Fine-Pitch Gears—Light Oils 


Herringbone and helical gears 
have lower unit surface pressures 
than spur gears, so they can be 
lubricated by oils of lower viscosity. 
In fact, the greater number of con- 
tacting surfaces requires that a 
lubricant of lower fluid friction be 
applied. Fine-pitch herringbone 
gears with a multitude of contacts 
operate with lighter oils than do 
coarse-pitch gears of the same type. 

This is strictly in accordance with 
the best practice. High-speed tur- 
bine gears are made with fine pitches 
and are operated with light oils. 
Slow-speed, heavy drives use coarse- 
pitch teeth lubricated with heavy 
oils or compounds. 

Wear of teeth is dependent to a 
large extent upon the body of the 
lubricant. In a_ splash-lubricated 
gear reduction unit where the oil 
must be fluid enough to meet the re- 
quirements of the bearings, there is 





a danger that the film will be of in- 


For 


steam pressure 
and temperature 
beyond existing 
boiler capacity 


WORTHINGTON 
STEAM 
BOOSTER 
COMPRESSOR 





O costly boiler plant al- 
terations are necessary. 


A Worthington Steam Booster 
will produce a higher steam 
pressure and temperature 
level... and save money. 


@ Built to meet individual require- 
ments 

@ Steam, motor-belted, or direct- 
connected motor drive 

® Worthington Feather Valves for 
highest efficiency 

@ Double tapered roller main bear- 
ings 

@ Automatic bearing lubrication 

@ Force-feed cylinder lubrication 


Worthington engineers ,, 
will be glad to study ¥ 


your exact conditions **** 


WORTHINGTON PUMP AND 
MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 


Branch Offices throughout the World 


WORTHI 
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A group of Armstrong 
Traps on steam heated 
molding presses, typi- 
cal of many installa- 
tions where accurate 
Armstrong Trap per- 
formance helps main- 
tain a high standard 
ef heating efficiency. 


drops. 


pressure drop. 

















traps. 


tative to call. 


suggestion or two. 





partially filled with water or air. 
size or location will cause unequal steam pressure 
Steam from coils with little pressure drop 
will hold back water and air in coils with the greater 


HEN temperatures in 

steam heated drying towers 
or bake ovens wander all over 
the chart—or some other steam 
heating process has you up in 
the air—keep calm—try 
Armstrong Traps. 


The right amount of radiation 
and the correct steam pressure 
will not give proper tempera- 
tures if some of the coils are 
Differences in coil 


When you put the right size and type of Armstrong 
Traps in the right places, your condensate drainage 
troubles will be over. 


“What size and types do I need?” you wonder. Get a 
copy of the 28-page Armstrong Steam Trap Book. 
It’s full of practical data on the application of steam 


Or better yet—ask the nearest Armstrong represen- 
He has solved a lot of tough drainage 
problems and can probably help you with a practical 


ARMSTRONG MACHINE WORKS 


804 MAPLE STREET 


THREE RIVERS, MICHIGAN 
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When youre 


sufficient thickness to protect the 
gears properly. The loads must ac- 
cordingly be kept within certain 
limits. These limits will vary with 
the number of teeth in contact and 
the pitch of the gears. 

In Figure 3 is shown one of the 
possible results on the tooth of a 
gear when improperly lubricated. 
The metal is rubbed away from the 
pitch line and a wavy surface seems 
to prevail, in addition to a curled 
edge at the top of the tooth. Pitting 
and spalling are apparent when the 
metal fails in compression at or 
about the pitch line. 


Cause of Piiting 


Figure 4 illustrates the pitting of 
a gear tooth at the pitch line. Pit- 
ting may be of two kinds: temporary 
and progressive. Temporary pitting 
is localized and is usually ex- 
perienced on improperly cut gears 
having high spots. As a result of 
these high spots only a limited por- 
tion of the face width is contacting; 
therefore highly localized pressures 
of great magnitude are present. 
When these pressures exceed the 
breaking-down point small pit marks 
appear at the points where the great- 
est intensity of pressure exists. 
After a time the high points are re- 
moved, and pitting is arrested. 

Progressive pitting is caused by 
unit pressures in excess of the ulti- 
mate capacity of the contact sur- 
faces. It is continuous in character 
and increases in severity until the 
material flakes off in lumps and com- 
plete failure takes place. Pitting can 
very often be arrested by the ap- 
plication of a heavier oil. 
In general, for powers ranging 
from fractional to 200 horsepower 
and with ratios from 1 to 1 to any 
practicable requirement, the rigid 
system as utilized for industrial 
power transmission employs either 
spur, helical, bevel, worm, or her- 
ringbone gears drranged in casings 


installation. Higher powers with 
low ratios are often needed, but they 
are not as generally necessary as the 
moderate range mentioned. It is 
important that the theory of gear 
tooth lubrication should be under- 
stood, because it is what actually 
occurs in gear reduction units of any 
type. 

From a practical operating stand- 
point the user is particularly in- 
terested in what body or viscosity of 
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1 Pure Oil Crude comes from many 

types of oil fields in nine states. 
Some types of Crude are better adapt- 
ed to certain uses than are others. 
bs Pure Oil, having a wide selection of 
Crudes, can better serve you by speci- 
fying the lubricant refined from the 
correct type of Crude for your par- 
ticular lubrication need. 









Nor can YOU be certain of a plentiful supply of 
lubricant to all of YOUR bearing surfaces, unless 
you have in YOUR circulating oil system an oil 





“You never urtss the water til 


THE WELL RUNS DRY” 


skillfully refined from selected crude, and scien- 
tifically chosen to perform in YOUR system and 
under YOUR operating conditions. 


2 Good refining is vital. All 
types of Crudes must be cor- 
rectly refined to prevent loss of 
inherent lubricating values. 
Pure Oil’s modern refining 
methods, especially adapted to 
each type of Crude, preserve and 
improve the lubricating qual- 
ities of Pure Oil superior Crudes. 






Pure’s Three, Point Service is the answer to YOUR Lubricating Problems 


3 Scientific application is equally 
important. Good Crudes prop- 
erly refined go for naught unless 
skilled engineering selects the 
types of lubricant best adapted 
to your particular problems. Pure 
Oil Engineers are thoroughly famil- 
iar with lubrication, its require- 
ments, and its problems. 


—Consult a Pure Oil industrial engineer for practical means of 
decreasing lubrication costs and increasing lubrication safety. 


PRODUCERS, REFINERS, MARKETERS OF A COMPLETE LINE OF PETROLEUM PRODUCTS 














tural iron and 


repelling 


color chips. 


cannot affect; and pure, boiled linsee 
vehicle ever found. 


Blended, these three give the lasting pro- 
tection which, for 75 years, has brought 
world-wide recognition to Dixon's In- 
dustrial Silica Graphite Paint. 


Write for Master Specification BI-44 and 


ENDURANCE 


Long life is a primary consideration in — paint for struc- 
stee 
painting cost; and only long-lasting paint is sound economy. 


The extra long life and weather-resisting power in Dixon's 
Industrial Silica Graphite Paint is a direct result of the materials 
which go into it—anatural flake silica graphite, an inert, water- 
igment which even the strongest acids and alkalis 


for paint cost is small compared with 


oil, the best paint 





Paint Sales Division 


JOSEPH DIXON CRUCIBLE CO. 


Established 
1827 


5 ‘4 ~— giv, 


RADE WW MARK 


INDUSTRIAL 
SILICA-GRAPHITE 





G@ 5216A 
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Oil 
SAFEGUARDS 
MACHINERY 


The outstanding fea- PY 
ture of Pyroil is that 
it proves itself 100% 
in every test. Cures 


friction ills. Safe- 
guards. Steps up UES 
production. EXPENSE 





Let us send you some 
interesting facts. 


Manufactured and guaranteed by Pyroil 
Co., W. V. Kidder, Pres., 701 LaFollette 
Ave., LaCrosse, Wis., U. S. A. 


GENUINE PYROIL is pro- 
ey A 
So. 


tected by U. 8., Canadian and 
foreign patents issued to W. 
V. Kidder, its inventor. Not 
~~ — a _— name, 
00. or nature on 

Pres. every can. CODE 





PYROIL COMPANY 
701 LaFollette Ave., LaCrosse, Wis., U.S.A. 


Please send further facts of Pyroil’s proved 





efficiency. Also, the ‘Industrial Bro- 
echure,” No obligation. a 
ENED: 55554ccskeekcenbsccSabseeeeece 














CUT 
GEARS 


PROMPT SERVICE 


We make gears for a large clientele— 
all types of gears in all metals and al! 
“silent” gear materials — accurate 
sound, smooth-running, quiet gears tha’ 
give satisfactory service. 


You specify—we’ll quote, and show you 
what Prompt Service means. 


DIEFENDORF 
GEAR CORPN. 


Syracuse, 


nN. Y. 
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oil to employ for a given load and 
speed. The method of lubricant ap- 
plication, however, is established in 
most cases by the reduction gear 
unit manufacturer. 

Lubricant application to reduction 
gear units, regardless of gear type, 
is usually based on the power rating 
and the applied load. From frac- 
tional to approximately 100-hp. 
ratings the splash system is usually 
employed for inclosed reducers. The 
table shows the oil viscosities recom- 
mended for various operating 
temperatures. In such a system the 
oil is maintained at a definite level in 
the casing, and thorough lubrication 
of the teeth is secured by dipping 
the gears in the oil. In addition, the 
oil is thrown to all parts of the unit 
subject to friction. 


For Large Units 


For ratings beyond 100 horse- 
power, involving large and heavy- 
duty units, the oil circulating system 
is employed. An advantage of this 
system over the splash method is 
that the oil is subjected to less 
severe service. By the use of coolers 
and filters in the system, and of large 
quantities of oil, the lubricant is kept 
at a moderate temperature and com- 
paratively free from impurities, thus 
making for better lubrication and 
longer service. In addition, the oil 
in large quantities is forced directly 
between the gear teeth at the point 
of contact by pump pressure. 

Open gears, regardless of power 
or speed, are difficult to lubricate 
efficiently, particularly because of 
centrifugal action on the lubricant. 
Application is usually by hand or by 
the use of “slush pans.” 

Hand-oiled open gears should be 
lubricated with an oil that will coat 
the teeth with a tenacious film, with- 
stand the existing pressures, resist 
the effect of centrifugal force, and 
remain on the tooth surface for long 
periods. For slow speeds, the oil 
should be of a “tacky” nature. A 
lubricant of such consistency re- 
quires heating before application 
with a brush or swab. Special, 
straight petroleum products only are 
suitable for this purpose, since heat- 
ing destroys the structure of 
ordinary greases. 

Gears operating in dusty or gritty 
atmospheres should be lubricated 
with a fibrous grease applied cold. 
It should be of such character that 





dust and grit will not combine with 
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for this 
NOFUZE 
BREAKER 


.. IT SAVES 


$120 
A YEAR 





THEY PAID $65 





@ Here’s how this saving was effected: 


Three or four times a week, fuses 
were blowing on a polishing machine 
that played an important part in this 
plant’s production. With every blown 
fuse, two men and the machine were 
idle for 15 minutes. The cost of 
fuses was trivial, but at $2.50 an hour 
for time lost by men and machine, 
these outages wasted $10 a month. 


A Westinghouse Nofuze Breaker 
costing $65 was installed and outages 
caused by momentary, unharmful 
overloads were eliminated by the 
breaker’s time lag feature. In the 
case of severe overloads or short cir- 
cuits service is restored in a few 
seconds. The circuit breaker paid 











Westinghouse |=  . 
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for itself in less than seven months. 


Right in your plant Nofuze Break- 
ers can make similar savings. Here 
is an easy, accurate way to prove how 
much you can save: 


CHECK FOR SAVINGS 
IN YOUR PLANT 


With the help of experienced 
operating men and cost experts we 


Typical pages in a 
Fuse Check Book 
that showed the way 
to $3600 annual sav- 
ings in one Plant. 


Machine operator resetting the Westinghouse 
Industrial Nofuze Breaker that is effecting 
the $120 yearly saving discussed in the text. 





we have prepared the new Fuse Check 
Book which makes it a simple matter 
to check the actual waste caused by 
fuse outages. Send for copies of this 
book today, keep your records for a 
month or six weeks, and you'll prove 
to yourself how much fuse outages 
waste ... how much fuseless cir- 
cuit protection can save for you. 


* * * * 


Westinghouse Nofuze Circuit Breakers 
economically replace fuses. They provide 
positive, permanent protection for electrical 
circuits and equipment, with nothing to re- 
place ...no delays in restoring service. 
Available in ratings from 15 to 600 amperes 
at 125 to 250 volts d-c., or 115 to 600 volts a-c. 


SEND FOR THE NEW FUSE CHECK BOOK 











Room 2-N 
Gentlemen: 








Westinghouse Electric & Mfg. Company 


O Send copies of New Fuse Check Book 
[) Send representative to demonstrate 
the Nofuze Circuit Breaker. 


East Pittsburgh, Pa. 























NOFUZE CIRCUIT BREAKERS - 
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it to the extent of causing it to fall 
off the teeth of the gear. 

Slush-pan lubrication of open 
gears is accomplished by placing be- 
neath them pans of oil into which 
the teeth dip. A lubricant of heavy 
body should be used, which will flow 
without heating. It should not 
channel in the pan, but should be 
heavy enough to resist being thrown 
off at the operating speeds. Slush 
pans are an improvement over hand 
methods of application because of 
the constant supply of oil to the gear 
teeth. 





For Motors, 
This Maintenance 





(Continued from editorial page 263) 


clude the field or rotor leads and pos- 
sibly the control. 

Tests made on d.c. machines with 
the brushes on the commutator in- 
clude both the field and armature 
windings, the leads to the machine, 
and part of the control apparatus. 

Insulation resistance can be 
checked or measured in several ways. 
An ordinary 50- or 60-watt lamp 
gives some indication of insulation 
resistance up to about 1,000 ohms. 
The brighter the lamps glow, the 
lower the resistance. Such tests are, 
however, limited and inadequate. 

Magnetos are designed to ring 
through 10,000, 25,000, sometimes 
50,000 ohms. They merely indicate 
whether the insulation resistance is 
above or below a certain low value, 
and often give misleading results on 
circuits having even small electro- 
static capacity. Under such condi- 
tions a magneto will frequently indi- 
cate a short circuit or ground, even 
though the insulation resistance may 
be high. Likewise, an open cir- 
cuit may be falsely indicated. 


For example, if a magneto is used 
to ring out the shunt field of a d.c. 
motor, the bell will not ring, owing 
to the high inductance of the coil. 
The natural inference would be that 
the coil is open. The explanation is 
that a magneto is an alternating- 
current device which is short cir- 
cuited by capacity and choked by in- 
ductance. 

A voltmeter is sometimes used for 
insulation resistance tests. One side 
of a d.c. source of power is connected 
to the windings to be tested, with a 
high-resistance voltmeter in series. 
The other side of the d.c. supply is 
connected to the frame of the ma- 
chine and a reading taken. Then the 
insulation resistance of the equip- 
ment is found by the formula: 

R=r (B —e) ~ e, where 

R = insulation resistance in ohms 

r = resistance of the voltmeter 

in ohms 

E = voltage of the d.c. supply 

e = the voltmeter reading. 

For example, assume that the volt- 
age of the d.c. supply is 230, the 
resistance of the voltmeter is 30,000 
ohms, and the voltmeter reading is 
5 volts. The insulation resistance 
would then be, 

R = 380,000 (230 — 5) +5 = 

1,350,000 ohms 

With this method one side of the 
d.c. testing circuit must be free from 
grounds, and the ungrounded side 
should be used in series with the 
voltmeter. A steady potential must 
be used, if serious errors are to be 
avoided. The range of this method 
is limited by the resistance of the 
voltmeter and the value of the ap- 
plied voltage. Even with a very high 
resistance voltmeter it will not be 
highly accurate above 10 megohms. 

Use of an insulation resistance 
meter is probably the most simple 
and convenient way of testing. In 
this method an instrument particu- 
larly designed for the purpose is 
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O the problem of han- 
dling high pressure steam 


with safety and economy 


there is one best answer... 


"U.S." MatchlessSteam Hose, 


a product of the extensive 
research and manufacturing 
facilities and engineering 
experience of the world’s 


largest producer of rubber. 
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MONARCH SLINGS SET 
4-YEAR LIFTING RECORD 


@ A real load—this 149,800-lb. crankshaft! A twin 
set of Monarch Slings has been handling loads 
like this for 4 years—and inspection shows the 
slings still in excellent condition. Construction of 
the rope is 2’ 6x37. On this load it has a safety 


factor of 6. 


Monarch Slings have a body of Monarch Whyte 
Strand—a wire rope particularly adapted to severe 
service. These slings are custom-built to give max- 
imum safety and economy on specific jobs. Write 


for catalog S-3. 


MACWHYTE COMPANY. KENOSHA, WISCONSIN 
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CONTACT DROP 


its relation to Commutation 


Since contact drop is a 
highly important feature of 
commutation, we have 
given it plenty of space in our 
treatment of brushes and their 
functions in “The Brush Phase of 
Motor Maintenance.” 

This booklet is available with- 
out charge...no strings attached 
and if the knowledge obtained 


improves the efficiency of 
your equipment, we will 
be more than satisfied. 
Send coupon today for your copy. 


THE OHIO CARBON COMPANY 
12508 Berea Road Cleveland, Ohio 





THE OHIO CARBON COMPANY, 
12508 Berea Road, Cleveland, O. 

Please send free copy of booklet “The Brush Phase 
of Motor Maintenance. 


Name 





Company 
Address 
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used. It consists essentially of a 
direct-reading ohmmeter and a hand- 
driven d.c. generator, usually fur- 
nishing 500 volts. 

Insulation resistance tests on low- 
voltage equipment should be made 
with a d.c. voltage of 500. For high- 
voltage equipment, a 1,000-volt in- 
strument is recommended. 

It should be remembered that the 
insulation resistance varies with the 
amount of test voltage and the time 
of application, so that if it is desired 
to compare readings, it is necessary 
to record the test voltage and the 
length of time it was applied. 

At times, it is necessary or advis- 
able to apply a high-potential test to 
a machine to determine the dielectric 
strength of the insulation. Such a 
test is usually made on large and im- 
portant machines after drying out, 
or after major repairs have been 
made, and is sometimes required on 
any machine to locate or clear up a 
partial ground. Before making such 
a test the machine should be clean, 
dry, and should show a satisfactory 
insulation resistance. The A.I.E.E. 
rules require that a new machine be 
able to withstand a high-potential 
test of twice normal voltage, plus 
1,000. This testing voltage is con- 
sidered too high for machines that 
have been in operation for some time. 
For such equipment, it is recom- 
mended that a test voltage of 150 
per cent of normal be applied for 
1 minute. 

(To follow in an early issue, inspec- 
tion and care of commutators, bear- 
ings, and other parts.—Ed.) 





That Sloppy 
Plating Room 
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handiest for taking work off the 
chain. 

The inspection benches at the end 
of the department deserve special 
comment. These benches are in a 
booth. The natural light in this 
booth, as in the entire department, 
is excellent and liberal on bright 
days, for the bay is roofed with sky- 
light glass. For other days the 
work space lighting is excellent, but 
the inspection booth lighting is 
pluperfect. This lighting is 100 per 
cent diffused, coming either from 
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Four Micromax Temperature Recording Con- 
trollers, typical of hundreds of L&N _ instru- 
ments used in important industrial applications. 


Recording Clearly 
Controlling Firmly 


Other L&N Products 


include: Micromax ‘Thermotube 
(Radiation) Pyrometers; Speedo- 
max Recorders; Micromax 
Thermohm (electrical resistance) 
Recorders and Indicators, Re- 
corders and Controllers for regu- 
lation of many quantities in 
Power Generation and Distribu- 
tion—these quantities including 
Combustion Control, Tempera- 
tures, COs and other gases, pH of 
Make-up; Frequency and Load 
Recording and Control, Remote 
Pressures, Liquid Levels, etc. Hump 
and Homo heat-treating furnaces. 


Also a wide line of instruments 
and equipments for high-precision 
or semi-precision laboratory and 
research work, such as A-C Re- 
sistors, Resistance Boxes and 
Bridges, Galvanometers, Shunts, 
Capacitors, Inductors, Potentiom- 
eters, etc. Write for details. 


With MICROMAAX instruments 


Wherever a Micromax can serve you, it will serve you respon- 
sibly. And this is true whether the responsibility is in the 
form of continuous accuracy, of dependable operating con- 
venience, of low maintenance or of all combined. Sound in 
electrical principle, reliable in construction, each Micromax 
indicator, recorder or controller is adjusted to the accuracy- 
sensitivity-readability combination required for the job it is 
to perform. For measurements and control of pH, tempera- 
ture, COz and other quantities, Micromax instruments place 
in your plant the result of twenty-five years of experience in 
the application of sound measuring principles to thoroughly 
reliable industrial instrument constructions. 






LEEDS & NORTHRUP COMPANY 
4909 STENTON AVENUE PHILADELPHIA, PA. 
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MEASURING INSTRUMENTS AND CONTROL EQUIPMENT 


























The Skyscraper Desk 


MORE PROOF... 


DeVilbiss Equipment 
Spray-Finishes for 
THE SHAW-WALKER CO. 


When you install DeVilbiss Spray-Finishing Equipment, 
you have the satisfaction of knowing in advance that it will 
do the job right. Because DeVilbiss Equipment, for many 
years, has been thoroughly tried and tested by leading manu- 





facturers in all industries. 

Let your local DeVilbiss representative explain how 
DeVilbiss Spray-Finishing and Exhaust Equipment can make 
your finishing operations more efficient, thus lowering costs, 
and how it can produce better finishes, thus improving your 


product’s appearance. 


THE DEVILBISS COMPANY : TOLEDO : OHIO 
New York Philadelphia Cleveland 
Detroit Chicago St. Louis x 


San Francisco Windsor, Ontario 


DeVilbiss 
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ceiling reflection or else through 
through-type fixtures set deep in the 
ceiling of the booth. 

Light intensity at inspection levels 
is very high. And the quality of the 
light is further improved by the fact 
that it is a mixture of blue and 
yellow which makes an absolutely 
white light in which any plating de- 
fects show up unbelievably. It is 
possible to take a piece rejected in 
the inspection booth for a flaw that 
is perfectly evident, carry it into an 
equal intensity of ordinary factory 
light, and discover that the flaw can 
no longer be found—even though you 
know just about where to look for it. 

This new plating department set- 
up did not run into any considerable 
expense, since the old equipment was 
moved downstairs and set up after 
the room had been prepared for it. 
The conveyor is new, likewise the 
drainage and many of the accessories 
such as the slat platforms. But the 
speed-up in production, the assur- 
ance that building deterioration from 
leakage has been ended, and the 
general build-up of morale from the 
neatness and dryness of the depart- 
ment and the fresh air available are 
all guaranties that the move was 100 
per cent in the right direction. 
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vs. Dermatitis 











(Continued from editorial page 234) 


sons from absorption via the skin. 
Although sterilization will keep 
down the carrying of pus germs, it 
can have no effect upon the mechani- 
cal and mass effects of coolants. A 
constant factor found in this type 
of dermatitis is the dryness of the 
skin, resulting possibly from the des- 
sicating power of the oil, its solvent 
action, or from a natural deficiency 
of oil in the skin. Individuals with 
naturally oily skin do not seem to be 
troubled with eruptions. In the ab- 
sence of this oiliness, cutting liquids 
are more readily absorbed, and the 
presence of foreign matter causes 
mechanical obstruction of the sebace- 
ous glands. 

Much the same effect is produced 
from the frequent use of solvents 
and highly abrasive soaps to remove 
staining and adhesive compounds, 
not particularly harmful in them- 





selves, such as paints, lacquers, en- 






















JUNE, 1935 + 

















1—Truck cannot move unless operator is in 
position: both pedals spring upward instantly 
when he steps off platform. One automatically 
sets the brakes; the other disconnects the 
controller from source of power. 


2—To increase operator’s comfort and guard 
against his loss of time from the job, both pedals 
are fitted with pads of resilient rubber which ab- 
sorb vibration while traversing uneven runways. 


3—Control Handle returns to “off” position 
the moment operator’s hand is removed. 


Each time you purchase Elwell-Parkers, your money also buys safety in every inch 
of wheelbase, every pound of material, every instant of operation. For example: 





4—When ascending ramp \oad first, operator 
can stop and start at will, by applying power 
to motor and releasing brake gradually. 


5—Gangplanks between ships and: docks can 
be traversed safely with Truck under load, re- 
gardless of tide conditions and resulting 
variation in levels. 


6—Fire hazard greatly reduced. Motor Con- 
trollers and Wiring on Elwell-Parker Electric and 
Gas-Electric Trucks, Tractors and Cranes have 
been approved by Underwriters’ Laboratories. 


Your own Safety Department will cordially approve Elwell-Parker’s outstanding 
contribution to the protection of men, load and the Trucks themselves. Many 
safety features, as well as operating advantages, are exclusive with Elwell-Parker. 


Why not repeat on your original wise selection by installing New Elwell-Parkers 
for your own modernized methods of production? An Engineer will gladly 
call. The Elwell-Parker Electric Company, 4323 St. Clair Ave., Cleveland, Ohio. 


Veo ELWELL: PARKER? £ fcoh, 


ESTABLISHED 1893 ¢ BUILDING INDUSTRIAL POWER TRUCKS SINCE 1906 
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THREE MONTHS IN THE RED 


Cc whole force was proud of the 
new plant—Insurance money had 
paid for every cent of it — But the 
Manager knew that three big months 
of interrupted operations had cost 
more in lost orders than an entire 
year’s profit. He knew, too late, that 
oe could have kept him out of the 
red. 

Today, thousands of plants both 
large and small are depending on 
LUX extinguishers to protect various 
fire hazards — and thus their profits. 

LUX smothers fire with a penetrat- 

ing inert gas instead of a liquid— 
when this Clean—Dry—and Harmless 
gas is released, Fires even of the most 
serious type are killed instantly. 
; In many instances after 
_ other extinguishers have 
| proved ineffective a LUX 
’ portable has been borrowed 
| to save the day. 
| 





Write for information to 
Walter Kidde & 
Company, Inc., 
62 West Street, 
Bloomfield, 


New Jersey. 


FOR ALL ELECTRICAL AND FLAMMABLE LIQUID FIRES 








amels, dyes, printing ink, drawing 
compounds, and grease. 

To combat this tendency, creams 
or film soaps have been developed to 
rub into the hands before starting 
work. Unfortunately, the base of 
many such creams is sodium silicate. 
In the presence of water, this silicate 
hydrolyzes into caustic soda, which 
produces as much drying effect as an 
active solvent. There are now on 
the market, however, creams that 
are free from alkali and are neutral 
as far as chemical action on the skin 
is concerned. 

The logical approach to dermatitis 
prevention is to keep active chemi- 
cals out of contact with the skin. 
Use of protective ointments is one 
means. Rubber gloves and clothing 
have been tried, but not always ef- 
fectively as rubber is porous and be- 
comes loaded with the causative 
agent. Proper ventilation is much 
more important. So are splash 
guards. 


Importance of Ventilation 


In a plating department, for ex- 
ample, workers were experiencing 
chrome burns, largely from splashed 
electrolyte. Rubber boots and gloves 
proved inadequate. By reducing the 
level of the liquid to 4 or 5 inches 
below the top of the tanks, and by 
ventilating the surface by strong suc- 
tion drafts, the hazard has prac- 
tically disappeared. The work is un- 
loaded from the baskets after a hot 
water rinse, and no gloves are 
needed. Formerly, petrolatum had 
been used in the nostrils of the work- 
men to prevent destruction of the 
septum by fumes. With properly 
ventilated tanks, this practice has 
been dropped. 

Ventilation is important in spray 
painting operations. In recent in- 
stallations in automobile body plants, 
strong ‘drafts are created that liter- 
ally suck the material out of the 
gun, and respirators are not needed. 
Preparation of lacquers is done in 
power mixing machines, and the ma- 
terial is piped directly to the booths, 
“untouched by human hands.” Some 
states, however, require the use of 
respirators and protective clothing, 
and stipulate that the exposed parts 
of the body be covered with a non- 
drying oil, grease, or cream. 

An example of an attempt to cor- 
rect working conditions is found in 
sanding operations in body plants. 


(Continued on page 74) 
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ELECTRIC LACQUER 


will definitely reduce motor 
maintenance costs. 


Experience has shown that a large per- 
centage of motor burn-outs are caused by 
faulty insulation due to oil creepage. 


You can definitely overcome this wasteful 
condition in your plant by periodically 
brushing or spraying the windings of your 
motors with DOLPH’S ELECTRIC LAC- 
QUER. This proven black finishing var- 
nish provides an absolutely oilproof skin 
of protection that will keep your motors 
on the job. 


Get ELECTRIC LACQUER today and give 
your motors this added protection. The 
savings will be definitely shown by fewer 
shutdowns, less rewinding and _ uninter- 
rupted production schedules. 


Full details on this and other DOLPH 
products will be mailed on request. 


JOHN C. DOLPH CO. 


Insulation Specialists 
168 Emmett Street, Newark, N. J. 




















Do You Read a 
Routed Copy? 


If you are on a route list to 
read Factory Management and 
Maintenance, you probably pass 
it along without having the 
chance to read just the 
article that you would like 
best. Routed copies have a 
knack of arriving at incon- 
venient times—late—and often 
in poor condition. 


Why not have your own copy 
delivered to you each month? 
Then you could read at your 
leisure—and while the news is 
still hot. A subscription costs 
only $3.00 per year. Send in 
yours now. 


FACTORY 


MANAGEMENT 
and MAINTENANCE 
330 West 42nd Street, New York City 
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Thats WHY the Wheelie cecheaiillis cat” 


Concave Side‘ 
; Saves Money 


You can actually feel a V-belt change shape as it bends. 








WHAT HAPPENS 
When aV-Belt 


BENDS 





The top of the belt, being under tension, grows 
narrower. The bottom, under compression, widens. The 
effect of this, on a straight-sided belt is shown in figure 1 
(right). Note especially the out-bulge of the sides. 





Now, contrast this side-bulge with the effect produced ae 
in a V-belt having the patented concave side (figure 2). ‘ , 
The same shape-change merely straightens the precisely \ 
engineered concavity—producing a contour that exactly 
fits the sheave groove. Fig. 2. Belt with 
Clearly, this exact fit saves money in two ways (1) No P sae ile 








out-bulge at the side means uniform wear, longer life! (2) 
The full side wall uniformly grips the pulley, carrying 











heavier loads without slippage—a big saving in increased THE GATES RUBBER CO. 
drive efficiency. Factory Branches; 
The Gates Vulco Rope Drive is the only V-belt built HOBOKEN, NJ. 
with the patented concave side. ear ae 
e e @ i A 
Engineering Offices and Stocks in 2219 Griffin St 
i A 
All Large Industrial Centers 999 So. Broadway 
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ANOTHER CONTROL PROBLEM 





















































BY A WESTON *PHOTRONIC CELL 


Here we see an inexpensive but thoroughly dependable PHOTRONIC 
Cell used to maintain constant tension in separating impreg- 
nated tire cord from the canvas liner in this large mill. Too much 
slack in this loop and the watchful PHOTRONIC eye automatically 
takes it up; too little, and the cell makes a reverse adjustment 
automatically. 

Simple. To be sure. The solution to many vexing control prob- 
lems is simple when PHOTRONIC control is employed. Because the 
PHOTRONIC Cell and its installation is very simple. The cell is 
self-generating and operates sensitive relays direct. No amplify- 
ing or other auxiliary equipment is used. And it’s thoroughly 
dependable, having unlimited life and permanent electrical 
characteristics. 

Check over your control problems, and see where this simple 
method of control can be employed; whether for counting, sort- 
ing, color matching, safety or illumination control. There may be 
many places in your plant where it can improve 
operations, and save money. Complete data and 
application suggestions are freely offered... 
Weston Electrical Instrument Corporation, 628 
Frelinghuysen Avenue, Newark, New Jersey. 


*PHOTRONIC—a registered trade-mark designating the photo- 
electric cells and photo-electric devices manufactured ex- 
clusively by the Weston Electrical Instrument Corporation. 


. 
WESTON Lestruments 
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(Continued from page 70) 

Dry sanding leads to silicosis of the 
lungs, and to obviate this toxic dust, 
wet sanding has been adopted. Light 
petroleum spirits are found to im- 
prove the cutting action over water, 
but with the adoption of spirits 
comes a new source of dermatitis. 
Two alternatives are available—stick 
to water sanding, or provide a neu- 
tral hand cream not soluble in 
spirits. 

Where a worker comes into contact 
with caustic solutions, a protective 
cream of lanolin base is about the 
only effective means of protecting the 
hands. This grease should be re- 
moved with hot water and a good 
lathering soap. Use of stiff brushes, 
rough wash rags, abrasive soaps, or 
solvents sensitizes the skin surface. 

Aniline poisoning has become a 
major issue in the manufacture of 
dyes, and is generally of the acute 
type. Exposure to nitro and amido 
compounds, or to derivatives of the 
benzol and aromatic series is the 
chief source of the danger. General 
preventive measures have taken two 
forms—mechanical air conditioning 
to remove the toxic fumes and dust, 
use of protective clothing and gloves, 
and frequent washing of the hands. 
A secondary effect comes from the 
removal of these staining dyes by 
harmful solvents. Protective creams 
keep such stains off, remove foreign 
matter accumulated in the hair folli- 
cles and pores. 


Proper Medical Treatment 


Sometimes workmen use a common 
bucket of lubricating oil or petrola- 
tum to clean their hands after work. 
Such practices tend to spread infec- 
tion. Each worker should have an 
individual jar of lanolin or vaseline 
to prevent dryness. 

' Mild cases of eczema where inflam- 
mation is present, but no pustular 
eruptions, can be treated by dusting 
the arms with equal parts of zinc 
oxide powder and starch, or by satu- - 
rating with mild astringents. Ac- 
tive cases involving suppurating 
boils require expert medication, 
often the removal of the worker 
from the work situation. Contagion 
will otherwise follow. In advanced 
cases, the worker should be sent to 
a dermatologist, as few general prac- 
titioners have had much experience 
with industrial skin diseases. 

One of the dangerous aspects of 
dermatitis is the general failure of 
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USERS since [917 


THE L. S. STARRETT CO., Athol, Mass., paints throughout with Barreled Sunlight 


Over 2,000 gallons of lastingly white Barreled Sunlight have been used by this noted tool manufactur- 
er., They say ...“‘we have used Barreled Sunlight approximately eighteen years and this with a great 
deal of satisfaction, our plant comprising more than five acres of floor space, and from a standpoint 
of paint is in good condition, we using nothing but Barreled Sunlight where the paint is required.” 








These, too, are Long-Time, 
Large-Quantity Users 


Users since 1898 


Ss. D. WARREN CO. 
Users since 1907 


W. F. SCHRAFFT & SONS CORP. 
Users since 1909 


Cc. F. MUELLER CO. 
Users since 1914 


THE MENNEN COMPANY 
Users since 1918 


DRAPER CORPORATION 
Users since 1919 


LIGGETT & MYERS TOBACCO CO. 
Users since 1920 


LIFE SAVERS, INC. 
Users since 1920 


WM. WRIGLEY JR. CO. 
Users since 1924 


... and hundreds of others 


REMAINS 
WHITE 
ed, Red eee 





PEPPERELL MANUFACTURING CO. 


NW 











YOUR SURETY 


We maintain that Interior Barreled Sunlight 
Gloss, the ‘‘Rice Process’’ White, will re- 
main white longer than any oil-gloss paint 
or enamel, domestic or foreign, applied under 
the same normal service conditions and ac- 
cording to our specifications. If it does not 
do so, we will give, free, enough Barreled 
Sunlight to repaint the job. 








} “a Compare this Paint with ANY 
a, Teled- 4 interior Gloss White! 


——= : We welcome trial comparative tests at any time 

~ ep nein for whiteness, opacity, ease of application, square 

Lj fy bhi * WS footage and length of life, under equal conditions, 

LY IANS ~ against any other interior gloss white on the 

BEER for ES market. Send for free test sample can of Barreled 

: Sunlight. Make your own comparisons or ask us 

to send an experienced representative. Write 

U. S. Gutta Percha Paint Company, *f Dudley 

Street, Providence, R. I. Branches or distributors 

in all principal cities. (For Pacific Coast, W. P. 
Fuller & Co.) 


The Vial Below contains refined linseed oil commonly 
used in white oil paints. The yellow color disappears 
when the oil is properly mixed with white pigments. 
The white paint it makes looks white. But don’t be 
fooled! The yellow is still there. Sooner or later it will 
appear upon your painted ceilings and walls! 


The Vial Above shows how the same highly refined 
linseed oil, as contained in the first tube, appears after 


treatment by the ‘‘Rice Process.”’ 
white. This *‘Rice Processed’’ linseed oil is the principal 
reason why Barreled Sunlight remains white, spreads 
and hides better, flows more easily. 


It is almost pure 














OBSOLETE EQUIPMENT EATS INTO PROFITS 




















Above: Part of installation in large 
starch manufacturing company showing 
two 5 hp. Heavy Duty Worm Gear Speed 
Reducers (Type R.T. 

Right: Philadelphia Heavy Duty Worm 
Reducer. 


You can 
transmit 


power 
More 


Economically 
with 
PHILADELPHIA 
WoORM GEAR SPEED REDUCERS 


It is no longer considered an economy to continue to use old equip- 
ment just to save the initial cost of its replacement. Savings that follow 
the installation of up-to-date, more efficient and cheaper-to-operate 
machinery not only pay for the equipment but soon show a real profit. 
This applies not only to production machines, but also to the drives 
used on them. Philadelphia Worm Gear Reducers transmit power with 
a maximum of efficiency, are extremely long-lived and trouble-free in 
operation. Being totally enclosed, they are proof against accidents — 
a feature management cannot overlook. 

Our staff of engineers is at your service to consult with you and 
recommend a type of unit that will fill your particular requirement. 
Remember, we make every other type of speed reducer as well. 


PHILADELPHIA GEAR WORKS 


Industrial Gears and Speed Reducing Units 


Main Office and Works—Erie Ave. and “G” St., Philadelphia, Pa. 
New York—330 W. 42nd St. Pittsburgh—Chamber of Commerce Bldg. 
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workers to report such cases in the 
early stages. The impression pre- 
vails that people become hardened to 
it and hence expect the symptoms to 
pass away. Generally speaking, con- 
tinuous exposure to the causative 
agents seldom develops immunity 
that lasts any length of time. In 
fact, it develops a sensitivity of the 
skin that may never be overcome. 

The chief difficulty in recognizing 
industrial dermatitis is that it has 
few characteristic appearances. Fat 
solvents leave the skin dry and 
cracked; dehydrators give a parch- 
ment-like, scaly appearance. Other- 
wise the condition of the skin gives 
no clue to the causes. Parasitic in- 
fections operating concurrently may 
alter the original symptoms. 

Employees must be persuaded to 
report skin disturbances when they 
first occur. The earlier reported, the 
simpler the treatment. Besides, it 
is much easier to trace the source. 
Steps include an analysis of the work 
situation, chemical analysis of sus- 
pected materials. Changes in the 
work routine, adoption of protective 
devices, clothing, ointments may fol- 
low. 


On the Calendar 


JUNE 


10-14, American Electro-Platers Society, an- 
nual meeting and exposition, Bridgeport, 
Conn. H. A. Gilbertson, secretary, 234 
South Wabash Ave., Chicago. 


16-21, Society of Automotive Engineers, an- 

nual meeting, White Sulphur Springs, 

W. Va. John A. C. Warner, general 

ame, 29 West 39th Street, New 
ork. 


17-19, American Society of Heating and 
Ventilating Engineers, semi - annual 
meeting, Toronto, Canada. A. V. 
Hutchinson, secretary, 51 Madison 
Ave., New York. 


19-21, American Society of Mechanical En- 
gineers, summer meeting, Cincinnati. 
Clarence E. Davies, secretary, 29 West 
89th Street, New York. 


24-28, American Institute of Electrical 
Engineers, summer convention, Ithaca, 
i 2s . H. Henline, national secre- 
tary, 29 West 39th Street, New York. 


November 11. California Pacific Inter- 
national Exposition, San Diego. Head- 
quarters, Administration Bldg., Balboa 
Park, San Diego. 





AUGUST 


19-23, American Foundrymen’s Association, 
annual convention, Toronto. L. L. 
Anthes, general chairman, Anthes 
Foundry Limited, Toronto, Canada. 


SEPTEMBER 


8-6, Illuminating Engineering Society, an- 
nual convention, Cincinnati. D. W. 
Atwater, general secretary, 29 West 
39th Street, New York. 


11-21, National Machine Tool Builders As- 
sociation, exposition, Cleveland. W. P. 
Kirk, chairman, Exposition Committee, 
1220 Guarantee Title Bldg., Cleveland. 

























































